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FIRST CARDIOID AT SUCH LOW COST! 


CUTS BACKGROUND NOISE 


Accepts Only the Sound You Want 


IDEAL FOR STEREO RECORDING OR PUBLIC ADDRESS 


Unidirectional pick-up and tailored response of the new E-V 
729 Cardioid make it economically ideal for many applications 
in public address, paging, dictating, home recording, amateur 
communications, and other sound use. The 729 Cardioid rejects 
unwanted rear-background noise and room reverberation. Per 
mits working from nearly twice the distance of conventional 
microphones. Reproduces only the sound you want, more faith 
fully and distinctly. Instantly slips in or out of desk-base 
supplied with microphone. Feels good in the hand. 





Typical Cardioid 
Polar Pattern 


Model 729 


Model 729 Cardioid Ceramic. 

with desk-base and floor stand aday 

Ceramic generating element 

extremes of temperature and hun 

Response 60-8000 cps. Output 

High impedance. Two-tone gray 
List Price, $24.50 

Model 729S. With switch. List, $26.5 


CHOOSE FROM THESE AND OTHER E-V LOW COST MICROPHONES 


Model 926 Slim Crystal. For hand or stand use Model 924 Lavalier Crystal. For chest or hand 
Non-directional. Moisture sealed crystal. Re- use. Non-directional. Moisture sealed crysta 
sponse 60-8000 cps. Output —60 db. High im Response 60-8000 cps. Output 60 db. Higt 
pedance. Tiltable head. Satin chrome. List, $29.50 impedance. With neck cord, support ps, and 
: cable. Satin chrome finish List, $20.00 

Model 920 “Spherex”’ Crystal. All-direction pick- 
up. Moisture sealed crystal. Response 60-7000 Model 727 Slim Ceramic. Instan fts out of 
; cps. Output level —50 db. High impedance. Satin base for hand use. Non-directional. Ceramic ger 
715 chrome finish List, $27.50 erating element. Response 60-8000 cps. Output 
—55 db. High impedance. Two-tone gray. Witt 
_— on a <i thee comfortably desk-base and floor stand coupler. List, $18.00 
in the han on-directional esponse 70-7000 lies €9n1 
cps. Output —55 @. Wigh impedance. Gray Model 727S. With switch List, $20.0 
Styron case List, $7.50 Wide choice of Dynamic models, also available 
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See Your E-V Distributor, or Write for Catalog No. 136 to Dept. 99-E 
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No Finer Choice than 


ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN, U.S.A. 
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NRI’S PROFESSIONAL TELEVISION TRAINING 


A Fast Way ‘To 
Reach The ‘Top 


In TV Servicing 


Oldest and Largest Home Study Radioc-TY School 
Trains You to Fix Any Set Easily, Quickly, Correctly 


Professional Television Servicing is a 
field for the trained man, for the expert. 
The man who knows a “‘little’’ will soon 
be left behind. Time wasted in locating 
defects by ‘“‘trial and error’’ methods can 
cost you money; easily made mistakes can 
mean callbacks, unhappy customers, even 
parts that cost money to replace. 


Take time to get the training you need 
to get ahead, enjoy the high pay jobs. 
That is what NRI’s Professional Tele- 
vision Training can do for you. /¢ és not 
for the beginner. NRI’s Professional Tele- 
vision Training is planned for the man 
with some knowledge of Television or 
Radio but who realizes his need to know 
more; so he can make Television repairs 
more quickly, confidently and accurately. 


All-Practice Method 


NRI’s Professional Television Training 
is practical, complete. You do more than 
read about circuits or just build them. 
NRI is all-practice, guided training. NRI 
has spent years in developing training 
equipment you use to conduct Television 
Servicing experiments, make tests and 
thoroughly understand the causes and 
effects of Television problems. You get 
practical experience, first hand knowledge 
of Television Receiver defects, learn how 
to diagnose them and how to service them. 

All equipment is yours, to keep. The 

rofessional quality 5” Oscilloscope you 
Build will be a valuable part of your Serv- 
icing Equipment. You get other kits, de- 
veloped to speed your knowledge and 
confidence, including a 17” picture tube 





"The man who 
learns more... 
earns more’”’ 


The professional TV Serviceman earns 
good money, enjoys respect and the op- 
portunity of a secure, growing profes- 
sion. But you can’t afford to “guess.” You 
must have training to succeed. NRI can 
provide it for you. 
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Scientifically Developed Equipment for Training | 
Makes Learning Fast, Efficient, Practical 








and all components for a TV receiver that 
you build to learn circuitry and make 
tests; setting up defects just as they might 
occur in actual servicing. 


Color TV Manuals Early 


The day you enroll, NRI sends you spe- 
cial Color TV manuals to give you knowl- 
edge of this growing phase of TV. Full 
color pictures, diagrams help speed your 
training. 

There is no better way to get Profes- 
sional Television Training than through 
NRI. NRI is the oldest, largest home 
study Television-Radio school. For over 
40 years, NRI’s business has been TRAIN- 
ING men for success in Television- 
Radio. NRI graduates hold jobs in every 
part of the industry. NRI methods are 
tested, proved. You train at home in spare 
time, get personal attention from instruc- 
tors who are specialists in Television 
techniques. 


NRI’s Professional Television course 
condenses knowledge and experience 
that would take years of hit-and-miss 
learning. You learn how experts diagnose 
and repair TV defects. You are shown 
professional techniques to help you service 





ANY MAKE, ANY MODEL Television 
receiver properly and without wasted 
time and effort. You know the ‘“‘what”’ and 
the “why” of TV Servicing so you can 
compete with other professionals. 


Send For FREE Catalog 


Mail the coupon now for free catalog of 
what you learn, equipment supplied. Cost 
of entire course, all training equipment, 
Color TV manuals, etc. is low. Monthly 
terms if desired. NATIONAL RADIO INSTITUTE, 
Dept., 9JFT, Washington 16, D. C. 


National Radio Institute 
DEPT. 9JFT, WASHINGTON 16, D. C. 
Please send my FREE copy of “How to 


Reach the Top in TV Servicing.” I under- 
stand no salesman will call 


Name 
Address 
City State 


Agee 


Accredited Member National Home Study Council 
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BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


Training that is proved and tested 


BETTER...” 


in Resident Schoo! shops and 


laboratories, 
the OLDEST 


by a School that ts 
and LARGEST of 


its kind in the world. 


MORE COMPLETE... You learn ALL 


PHASES of 


Television-Radio-Electronics. 


LOWER COST... 


Other schools make several courses 


out of the material in our ONE 


MASTER COURSE 


ind you 


pay more for less training than 


you get im our course 


LOW TUITION! 


at ONE 


2 
TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 


Communications, Automation, Radar, Government Missile 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 


LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for 

studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


If you wish to take your training in our Resident 
School at Los Angeles, the world’s TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio-TV “Studios. Here you work with latest 
Electronic equipment professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment ‘Service. Help 
in finding home near school and part time 
job while you learn. Check box in coupon for 
full information 
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their course—and more — while 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illuscrations and diagrams 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 


Studios. 


SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future i 
Television-Radio-Electronics’’ 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn’t cost you anything 
to investigate ! 


GET THE BENEFITS OF OUR OVER 


50 YEARS EXPERIENCE 


Approved for 
GI Training 


4000 S. FIGUEROA ST 


Projects. 


You get all information 
by mail... You make 
your own decision... at 
home! NO SALESMAN 

WILL CALL 


MAKE MORE MONEY 
in TELEVISION 


RADIO- ELECTRONICS 





YOU GET... 


e 19 Big Kits—YOURS TO KEEP! 

® Friendly. instruction and Guidance 

® Job Placement Service 

© Unlimited Consultation 

® Diploma—Recognized by Industry 

® EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
. Television, including Color TV 

. Radio AM & FM 

. Electronics for Guided Missiles 

. Sound Recording and Hi-Fidelity 

. FCC License 

. Automation and Computers 

. Radar & Micro-Waves 

. Broadcasting and 
Communications 


WORLD-WIDE TRAINING SINCE 1905 


MAIL NOW TO 


NATIONAL SCHOOLS, Dept RG-99 
LOS ANGELES 37, CALIF 


Rush free TV-Radio “Opportunity” Book and sample 
lesson. No salesman will call 


fon 
(LAE: dderaal ! SH LEAN ' 
NATIONAL SCHOOLS !.. «.. 


Qvererans Give date of Disc 


Los Angeles 37, Calif. “4, 


ADDRESS —___ 





ZONE STATE cencsesmeencent 


Check if interested ONLY in Resident School training at Los Angeles 


harge 


NATIONAL fecihite SCHOOLS ) 
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EWS BRIEF 
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DR. RUSSELL H. VARIAN, who with his 
brother Sigurd invented the klystron, 
died July 28, at the age of 61, following 
a heart attack which felled him while 
aboard the cruise ship Northwind, west 
3esides the klystron, a de- 


important in 


of Juneau. 
vice vital to radai 
metric amplifiers, Dr. Varian held more 
than a hundred patents in the fields of 
Microwave electronics and applied phys- 
ics. He was chairman of the board of 
Varian Associates, a California 
tronics firm he helped found 11 
ago. 


NEW DEVICE for 
ulating high wattage ac 
direct currents is the 
cently developed electrochemical 
It’s simple—two load-connected 
trodes and a grid control element im- 
mersed in an electrolyte, permanently 
sealed in a small container. It is made 
by Ovitron Corp., Detroit, Mich. 

The normally coated 
with a nonconducting oxide film. Volt 
age applied to the control element 
polarizes the electrodes at once, making 
the oxide film conductive by forcing 
metal into it. Current then 
flow freely between the electrodes. 

Typical unit being shown in the photo 
by C. R. Allen has gain up to 
28 db and controls up to 770 ma with 
s about 


para- 


elec- 
years 


switching or mod- 
with small 
Ovitron, a re- 
cell. 
elec- 


electrodes are 


ions can 


powell 


only 32 ma. Internal resistance 


2 ohms. Printed specs so far refer to 


J—ie—t! ) )J 


operation at 60 cycles, but the device 
n operated at 1,000 cycles with 
difference. Units already 
built for handling up to 15 
amperes. The diagram Ovi- 
tron in the on condition with de control 
excitation obtained from the 
with two small diodes. A variable 
substituted for the switch at 
upper left allows continuous modula- 
tion of the load current. 


has be 
little 
been 


have 
shows an 
load cur- 


rent 


resistor 


TUNNEL DIODE promises large amounts 
of amplification at frequencies that 
may run up to 10,000 mec. Power re- 
quired may be less than 1° of that re- 
quired by a transistor. 

First described by the Japanese scien- 
tist Esaki in 1958, the tunnel diode, 
according to RCA and G-E scientists, is 
a p- unction materials 
more heavily doped with impurities than 
conventional diodes and so made that 
the barrier layer between p and n sec- 
tions is very thin. A low forward 
is placed across the diode. As this bias 
is increased, the current increases more 
rapidly than standard theory 
would predict. Electrons that would not 
normally have enough energy to get 
“over” the barrier are said to “tunnel” 
through it. As the bias is increased still 
further this tunneling effect drops off 
and the diode begins to act more like 
a conventional type. This causes an 
actual decrease of current as the volt- 


composed of 


bias 


diode 


age is being increased. Raising the volt- 
age still more causes the current to ris¢ 
again in a normal manner. 

Because of the negative resistar 
tion of the voltage current curve, 
ode can be used as amplifier ¢ ‘ : 

In a press preview given by General 
Electric Co. in New York an FM re 
ceiver using only a single tunnel diode 
plus an ordinary diode 
demonstrated. Output was sufficient to 
operate an audio amplifier in a normal 
manner. Also displayed were an oscil 
lator that held frequency while 
alternately put in an oven and 
liquid nitrogen. 

A gain of 30 db at one-me 
was obtained in the 100-mec 
up to 80-db gain has been 
special 

Still in the developmental 
possibly a number of years 
tical application, the tunnel diod 
have important applications 
light weight and independence from er 
vironment, low noise at high frequenci« 
or fast action is important 
are satellites or portable and 
radio; many types of uhf comn 
tion and even uhf TV; control 
switching, where the tunnel diode 
act 100 times faster than 


detector was 


being 


a tube of 


narrow-band systems 


wherev 


Examples 


citizens 


a tran 


“LAUNDROMAT" approach to th: 
work problems of the small 
man is promised by RCA’s 
essing centers, first of 
opened at Cherry Hill, N. 
Built around RCA’s 501 com 
centers will be open to busine 
large enough to justify 
a data-processing 
cases, a week’s work 
in and run through in part 
ing. In others, the volume 
may justify installing som« 
in the office. 
sized businesses, this would 
simply to transmit informat 


+ 


owne 
system. 


may 


customer’s 


processing center; the resu 
returned to the 
form. In even larger 
complete input and 
might be maintained i 
office—thus work could 
as fast as if the business owns 
processor. 


custome 


} 


BIRD OF TIME is the name given | 
Hughes Aircraft engineers to the 
latest project, a clock in a satellite, 
to be used to check Einstein’s theo 
that a clock traveling at great 
would apparently run slower 
on the earth. Such a clock 
to be extremely accurate, if any 


speed 


than one 


would 
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EMPLOY MENT 
SERVICE 


ADVANCED 
EDUCATION 
NEEDED 


Follow abit 


TECHNICAL EXPERIENCE 


DeVry Tech’s “Road Map”’ along REQUIRED! 


Opportunity Highway 


Prepare in Spare Time at Home Now 


for that REAL Paycheck! 


e A. 
a ; ie There’s good money, opportunity for security, a bright future in Electronics. It's a 

a = field full of jobs, jobs to suit many tastes and to fit many kinds of ability; jobs GUIDED 

b Uae from working on space rockets to running a neighborhood service shop. But you MISSILE gs 
Employment Service don’t find jobs like that without some kind of a map, drawn by men who know CONTROL 

eee where the jobs are, what the jobs demand, and how the average man can train 

Avoid blind alleys! DeVry Tech to get and hold them. To draw you a map like that takes an organization like 
Training helps you prepare, DeVry Tech. To provide training like that, again it’s DeVry Tech! 


then its Employment Service ‘ a oe se 
is ready to take over. Usually DeVry trained men earn good money in many kinds of jobs in almost all branches y° ,o* 


we have more jobs for of Electronics. No advanced education, no special experience is required for our 
graduates than we Home Training Program. If you can follow clearly-written directions, understand 
can fill! Training Movies, work basic experiments with commercial-type equipment, and 
have the will to train for a job with good pay and fine future—then send the 

coupon today. 





Accredited Member of National Home Study Council 


Let DeVry Plan Y 
Trip To The Future [SESS] GET THESE TWO 


2 RESIDENT SCHOOLS DeVry will advise you FREE BOOKLETS 


Modern well-equipped, DeVry : : , Where th he on. 
Training Centers in Chicago o_ a a coon _X what training you'll need, 
and Toronto offer thorough J how you can get that 


- ae. you seek. You don't d training: here it all is. 
day or evening training. have to go elsewhere Send coupon, “¢ a 
—DeVry supplies the as that! 
DeVry’s Home Training Program is training you need. 
so effective because it is backed 
by many years of experience in its ~— 


Resident Training Centers. There Gis Guana re Al L Cc oO uU td | 7 TO DAY 


is a difference! = me 
i Training Centers DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, Ill., Dept. RE-9-P 





Please give me your FREE booklets Pocket Guide to Real Earnings” and 
“Electronics in Space Travel and tell me how to prepare to enter one or 
more branches of Electronics 


NAME — AGE 


PLEASE PRIN 


EVRY TECHNICAL INSTITUTE [eam eee 


ciTy ZONE STATE 
4141 Belmont Avenue °* Chicago 4l, Hithtel () Check here if subject to military training. 
DeVry Tech's Canadian Training Center is located at 
Formerly DeForest’s Training, Inc. 2059 626 Roselawn Avenue, Toronto 12, Ontario. 
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NEWS BRIEFS (Continued) 


ri 


e ™ ESL Gyro/balance arm + ESL Dust Bug 
i 


ANG) ae CONTROLS 
SIUGINGD 


Dr. Harold Lyons, in charge of “Bird 
i of Time” project and atomic clock’s 
as | inventor, shows how in a satellite it 
could check the theory of relativity. 
ference were to be noted at speeds 
attainable by present satellites. A spe- 
cial master clock weighing only 30 
pounds is under construction for the 
> if your stereo system often sounds unbalanced, purpose. Its error is estimated 
the fault may lie in the arm. In many cases, than a second in 1,000 years. 
proper channel balance can be achieved by The : 
replacing your present arm with the 
superlative new ESL Gyro/balance. 





as less > Have you solved the problems of dust, lint 

and static buildup on records and styli? More 
theo. y that time moves more than 200.000 delighted users throughout the 
slowly at speeds approaching that of world have—with the ingenious ESL Dust Bug, 


yr S ( > , os tT) y y : 
light is ‘ me of the MOS. INCIguing which cleans the record as it is being played. 
> For balanced playback of stereo discs, the facets of the relativ ity theo ¥. It is a 


stylus must be kept in perfect contact with the favorite theme of science-fiction stories > As dust is always present in the air, it settles 
record groove. No turntable is always level; in which, for examonle, the hero bids 
with a conventional arm, even a tiny tilt farewell to his 20-year-old sweetheart 
may result in gravitational pull which adds at the spaceport, returning 
pressure on one side of the groove. This 
uneven pull deteriorates the sound, and 
greatly increases wear on valuable records 
and styli 


on records as fast as it can be removed. Any 
wiping of a record grinds dirt into the groove 
and also increases the charge of stati 
electricity normally present, and attract 

and more dust to the record 


“a year” 
later to find her 20-year-old great- 
granddaughter. At the 18,000-mile-per- 
hour speed of the satellite, however, the 
expected difference in time between the P No longer is it necessary to place fond hopes 
P A Gyro/balanced arm can eliminate moving and earthbound clocks would be in inadequate or injurious attempts at cleaning 
gravitational pull caused by an unlevel only about 1/60 second a year. records, such as liquids, sprays, brushes 
turntable, and only the ESL arm is Besides checking the theory of rel- cleths, and sponges. 
Gyro/balanced. Even with the turntable tilted ativity, the atomic clock would be useful 
ninety degrees, the ESL Gyro/balance arm in measurements of the shape of the | »The ESL Dust Bug installs instantly 
keeps the stylus perfectly centered in the earth, in checking whether space is the turntables or record changers, gently removing 
groove, and the output of both channels same in all directions, and in measuring all dust and lint at the moment of playing 
balanced! the velocity of light or radio waves and reducing surface noise (especially 
> Join the thousands of musicians, engineers, vident on stereo discs) 
and music lovers whose records pe better THERMO-ELECTRIC AIR CONDITIONER wie 
and last longer with the ESL Gyro/balance for submarines will use the Peltie: > it prevents distortion caused by stylus 
arm. Only $34.95 at your dealer's — in os a passing through clogging, and dramatically improves the sound 
the junction of two dissi al aterials welve-inct 
> it's no secret that the most advanced stereo in the right direction “etn tres a = pes aaa ry “ oe ‘t nse 
pickup—for the Gyro/balance or any other '. see tk Lake bes sheade a ee ee eee oe oe 
arm—is the world-famed ESL Gyro/jewel Sea pt Dust Bug approximately one hundred times 
electrodynamic cartridge. At only $69.95 (far during a single play! The Dust Bug also 
minimizes static which would attract more 


less than the cost of a comparable stereo 
amplifier or pair of speaker systems), can dust. Only $5.75, complete (record changer 
model only $4.75), at your dealer's 


demonstrated solid-state materials in an 
electronic refrigerator and to cool a 
small room. Now they’ll work out the 
you really afford not to own the finest? details for a Navy sub, using this 
principle discovered by a French phys- 
FOR LISTENING AT ITS BEST icist over 100 years ago. 
a i Building blocks of the devices, which ® 
Electro-Sonic contain no moving parts, can theoret- Electro-Sonic 
shee . ically be combined for almost any ” 
Laboratories, Inc. capacity of cooling. The limiting Pb Laboratories, Inc. 
Dept E + 35-54 30th Street appears to be the heat exchange, or Dept E + 35-54 36th Street 
Long Island City 6, NY means of*getting rid of the heat which 
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Long Island City 6, NY 
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og ALLIED’S\ 
1960 


= ELECTRONIC SUPPLY CATALOG =f 


it’s value-packed... 
send for it! 


ei" 


your complete money-saving 
guide to everything in electronics 
WORLD’S LARGEST STOCKS 


a <4 % 
i \ e Latest Stereo Hi-Fi Systems— 
J Everything in Hi-Fi Components 


Money-Saving, Build-Your-Own 
KNIGHT-KITS for Every Need 


[mare a> Values in Recorders and Supplies 
3G 1 Latest Public Address Systems, 


NX Paging and Intercom Equipment 


ete 
&, 4 Amateur Receivers, Transmitters 
be at and Station Gear 


Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 


©. 


ease 


eZ v= 
See 
| n Ye 

. & NEW LOW EASY PAY TERMS 
featuring Only *5 down (or less) on orders 


these ALLIED exclusives: up to $200. Up to 24 months to pay. 
MONEY-SAVING KNIGHT-KiTS—the very best in build-your- Fast handling—no red tape. 
own electronic equipment —designed to save you up to 50%. 
*“Convenience Engineered”’ for easiest assembly; the only kits 
covered by Money-Back Guarantee. Complete selection of 
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Ama- 
teur kits. KNIGHT-KITS are an exclusive ALLIED product. 


Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 


— 


Get every buying advantage at ALLIED: 
lowest money-saving prices, fastest shipment, 
expert personal help, guaranteed satisfaction... 

KNIGHT STEREO HI-Fi—truly “honored for value’’—the best i 
you can buy, yet far lower in cost. Select super-value send jor the leading 
KNIGHT components or complete systems and save a me 
most. Also see the world’s largest selection of electronic suppl) guide 
famous name hi-fi components and money- @@ 8 @@@@S88GSSSSSHSHHSSEHES 
saving ALLIED-recommended com- : ALLIED RADIO CORP., Dept. 2-J9 
plete systems. : a? 100 N. Western Ave., Chicago 80, Ill. 


[] Send FREE 1960 ALLIED Catalog. 


Name. 


ALLIED RADIO 


a | our 39th year 


World’s Largest Electronic Supply House 


Address ——— 


City — . Zone 
@eeeeseeeaceoeeeeeeeeeeeeeenene2e2ee28000808680 
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NEWS BRIEFS (Continued) 


the thermo-electric materials absorb 
from the air which is cooled. In ships, 
this may not be a serious problem, 
since unlimited cooling water is avail- 
able. Materials developed thus far 
promise quietness, compactness, rugged- 
ness, little maintenance and long life, 
as contrasted with the relatively com- 
plex air conditioners of today. 


FOUR NEW TV stations are operating in 
the US: 

KTLE, Pocatello, Idaho 

WENH-TV, Durham, N. H. 

KHTV, Portland, Ore. 

WXIX, Milwaukee, Wis. 

WENH-TV is educational, and WX1X 
has been revived after a 4-month 
absence from the air. The US operating 
station total jumps to 558, including 
469 vhf and 89 uhf. The noncommercial 
figure is upped to 42. 

Canada has added 2 
its roster, making a total of 56. 
CBVT, Corner, Nfld. 

CHAB-TV, Moose Jaw, Sask. 

CBVT is a satellite of CBHT, Hali- 

fax, N. S., channel 3. 


more stations to 


Calendar of Events—Aug.—Sept. 
British Radio Show, Aug. 26-Sept. 5, 
Earls Court, London, England. 
Association for Computing Machinery 
Conference, Sept. 1-3, MIT, Cambridge, 
Mass. 

National Exhibition of Radio, Televi- 
sion and Records, Sept. 10-21, Exhibi- 
tion Park, Porte de Versailles, Paris, 
France 

High-Fidelity Music Show, Sept. 11-13, 
Hotel Pfister, Milwaukee, Wis. 

Heart of America Rep Conference, Sept. 
12-13, Excelsior Springs, Mo. 
Engineering, Writing & Speech Sym- 
posium, Sept 17-18, Sheraton-Plaza 
Hotel, Boston, and Ambassador Hotel, 
Los Angeles 

High-Fidelity Show, Sept. 18-20, Palmer 
House, Chicago, Ill. (RADIO-ELEC- 
TRONICS will exhibit in Room 746) 
Instrument Society of America, Instru- 
ment-Automation Conference & Exhib- 
it, Sept. 21-25, Palmer House and 
Morrison Hotel. Exhibit at Interna- 
tional Amphitheatre, Chicago, III. 
EIA Fall Conference, Sept. 22-24, Tray- 
more Hotel, Atlantic City, NJ. 
Conference on Nonlinear Magnetics and 
Magnetic Amplifiers, Sept. 23-25, Shore- 
ham Hotel, Washington, D.C, 
Broadcast Symposium, Sept. 25-26, Wil- 
lard Hotel, Washington, D.( 
High-Fidelity Music Show, Sept. 25-27, 
Hotel Sheraton, Rochester, N.Y. 
National Symposium on Space Elec- 
tronics & Telemetering, Sept. 28-30, 
Civie Auditorium & Whitcomb Hotel, 
San Francisco, Calif. 

Industrial Electronics Symposium, Sept. 
30—Oct. 1, Mellon Institute, Pittsburgh, 
Pa. 


GLASS MAKER'S CHARGES that half the 
people who buy rebuilt CRT’s think 
they’re getting all-new ones are based 
on a survey made for the Kimble Glass 
Co., an Owens-Illinois subsidiary. Their 
survey states that 79°: of the families 
questioned believed they’d bought “new” 
picture tubes. But J. P. Kearney, presi- 
dent of Kimble, said that only 20° of 
the 6,000,000 replacement CRT’s sold 
each year are actually new glass. 
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An FCC License can be 


We Guarantee 
to train you until you receive 
Your FCC License 
— or your money back 


The Master Course in Electronics will provide you with the mental! 
tools of the electronics technician and prepare you for a First Class 
FCC License (Commercial) with a radar endorsement. When you 
successfully complete the Master Course, if you fail to pass the 
FCC examination, you will receive a full refund of all tuition 
payments. 

Cleveland Institute Training Results in success with com- 
mercial FCC examinations . . . easily . . . and quickly. 


Eree! 


FIND OUT HOW: 
1. The new electronic devices can be handled by you 
| 2, To solve the problems that will stump your fellow technicians 


| 3, Training is Job Insurance when employment is tough to find 
» ++ and more money for you when times are good 


Mail Coupon NOW... 


RADIO-ELECTRONICS 





(Commercial) 


an FCC License 


your Guarantee of Success in Electronics 


here’s proof of good jobs 


Irving Laing: 
“Your lessons are helping me a lot in my Navy 
work. You cover topics that were not presented by 
the Navy at the E.T. School. . . . Your course has 
helped greatly to get my 2nd class FCC ticket. Iam 
now aradio and T.V. engineer at WT VS and WDTR 
in Detroit, Michigan.” 
Irving L. Laing, 
15887 Robson, 
Detroit 27, Michigan 


Receive All These 
Booklets FREE! 


SEPTEMBER, 1959 


| 
| 
| 
| 
| 
| 


| 
| 


mail 
coupon | 
NOW! 


fall 3 FREE 





Opportunities 


| IRANI 


in Electronics How To 


— UCCES. 


Re 
°FUr 
for You : 


Ey TRONIC< 


Accredited by The National Home Study Council 


Cleveland Institute of Electronics 


Desk RE-33B, 4900 Euclid Ave., Cleveland 3, Ohio 


———_—_— | | 


Please send FREE Booklets prepared to hel 
me get ahead in Electronics. | have had train- 
ing or experience in Electronics as indicated 


below: 
| Military 
] Radio-TV Servicing 
| Manufacturing 
| Amateur Radio 


In what kind of work are you 


Broadcasting 
Home Experimenting 


Telephone Company 


In what bronch of Electronics 


are you interested? 





More PROFITS from stereo conversions with ERIE... 


if you have 
, EARS and @ SMALL POCKETBOOK 
‘ba 


IEG IS FoR YOU! 


this colorful = / 

COUNTER SALES KIT \e 

complete with 

display packaged Eevee 
CARTRIDGE 


yours when you buy six STERIEO cartridges 


Here’s a real promotion package with built-in plus profit. This eye- 
catching display keeps the new STERIEO Cartridge out where your 
trade will see it...ask about it... buy it. And a starter supply of 
250 fact-packed folders is included with the display. 

ERIE’S high quality STERIEO ceramic cartridge can be your 
door-opener to profitable stereo conversion business. Compare 
these specifications with any other ceramic cartridge, then order 


your new STERIEO display kit. 


SPECIFICATIONS 
Frequency response: 20 to 16,000 cps. « Tracking force: 5 grams. 
Output: 0.5V, each channel . Channel separation: 20 DB 


ERIE Electronics Distributor Division 


WS ERIE 1 -2-TE-p ee) Mete)-1-lel-F-Gule)” 


Erie, Pennsylvania 





NEWS BRIEFS (Continued) 


It is believed that con 
cated some confusion as 
built”? meant when 59‘7 said they \ 
not buy a rebuilt tube. Industry autho 
ities decried the misrepresentation som« 
dealers are believed to have practice: 
in selling “‘rebuilts” at new tube pric 
They pointed out though, that a re é 
envelope will deliver the same qualit 
picture as a “new” CRT with bra) 
new glass. “It’s like reusing } 
Coke bottle,’ one pointed ¢ 
ELECTRONICS. 


Calendar of Events—October 
Stereo and Hi-Fi Show, Oct 1, D 
enport Hotel, Spokane, Wash 
National Communications Symposium, 
Oct. 5-7, Hotel Utica, Utica y 
Motion Picture & Television Engineers 
Convention, Oct. 5-9, Statler-H 
Hotel, New York. 

Audio Engineering Society Convention 

and Equipment Exhibit, Oct Hote 

New Yorker, New York, N.Y 

Institute of High Fidelity Manufactur- 

ers Hi-Fi Show, Oct. 5-10, New Yor 

Trade Show Building. (RADIO ELE‘ 

TRONICS will exhibit in Ros 

EIA Value Engineering Symposium 

Oct. 6-7, University of Penr 

Philadelphia, Pa. 

Conference on Radio Interference Re- 

duction, Oct. 6-8, Museur f Sciex 

& Industry, Chicago, II] 

Canadian IRE Convention, 0 

hibition Park, Toronto, Car 

National Electronics Conference, Oct 

12-14, Hotel Sherman, Chicago, I 

Home Entertainment Show, Oct 

Rice Hotel, Houston, Tex. 

Detroit High Fidelity Show, Oct 

Statler Hotel. 

Portland (Ore.) Stereo & Hi-Fi Show, 

Oct. 16-18, Multnomah Hote 

URSI Fall meeting, Oct. 19-21 

tez Hotel, Balboa Park, Sar 

Calif. 

East Coast Conference for Aeronautical 

and Navigational Electronics, Oct. 2' 

28, Lord Baltimore Hotel, Balt 

Md. 

Michigan Industrial Electronics Expo- 

sition, Oct. 28-29, Detroit Artill 

Armory, Oak Park, Mich. 

Electron Devices Meeting, Oct 

Shoreham Hotel, Washingtor 

Buffalo (N.Y.) Hi-Fi Show, 

Nov. 1, Statler Hotel. 
ANTI-RADAR INVENTOR D>. 
pern has received $340,000 
development of a method fo 
high-frequency waves. The 
climaxed an 18-year fight wit 
Government. Dr. Halpern’s methos 
used by the Navy in World Wa 
Later the Air Force adopted the 
tion, and used it on planes duri 
Korean war to scramble enemy 1 

Having received nothing fo i 
during the hostilities, he tried to patent 
it after the war. The applicat 
turned down on the grounds that 
would endanger national security. The 
he tried in vain to get a cash settlement 
from the Navy. Dr. Halpern initiate 
court action, at the same time co! 
tinuing negotiations with the Gove 
ment, with the result that the Navy 
made the cash settlement. He als 
received a warm letter of appreciatior 
from the Defense Secretary. END 
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The COLUMBIA & 


RECORD CLUB offers you a TRIAL MEMBERSHIP to 


demonstrate how you can acquire a STEREO RECORD LIBRARY at great savings! 


GRAND CANYON 
SUITE 


Ps: gee 


2. A beloved 
American classic 


HOORAY FOR 
HOLLYWOOD 


1. Night and Day, 
plus 11 more hits 
| - | = Mo) "1 i 8) 

fod ate). 18h) 4-4 


ACH - HAVON - SCHUBER 
RIMSKY-KORSAKOV 
SIBELIUS - HANDEL 


MORMON TABERNACLE 
cH 


PHILADELPHIA ORCH 


40. ‘‘Hallelujah”’, 
“‘Finlandia’’, etc. 


THE FABULOUS 


JOHNNY 
CASH 


DON'T TAKE YOUR GUNS TO TOWN 
RUN SOFTLY, BLUE RIVER 
PLUS 10 OTHERS 
49. That's All Over, 
One More Ride, etc. 


BEETHOVEN: 
PASTORALE SYMPHONY 








12. Let’s Dance, 


37. Lovely ‘‘musical 
Jubilee, 7 more 


portrait of nature”’ 


ERLIOZ: 
YMPHONIE FANTASTIQUE 


NEW YORK PHILHARMONIC 
MITROPOULOS. Cond 





MY FAIR LADY 


CHOIR Royo up 


THE LAMP Is LOW 
STRANGE MUSIC 
MY REVERIE 


9 more 


19. No Other Love, 
Our Love, 10 more 


BROADWAY 


RODGERS & HAMMERSTEIN 


15. Broadway's 
newest smash hit 





6. ‘Newly recorded 
for stereo sound 


JOHNNY MATHIS 


8. What’ll | Do, 
Warm, 10 more 


ANY SI 


MARCHE SLAY 


NIGHT ON 
BALD MOUNTAIN 


7. Three 
hi-fi sh 


brilliant 
ypreces 





“Sa 41+t-s RECORDS 





FOR 
ONLY 


LISTENING IN 


DEPTH 


« 
he a 


AN INTROI I 
TO COLUMBIA 
STERBOPHONIC SOUNI 


24. 16 classical 
and pop selections 


[ MAHALIA JACKSON 
| AT THE 1958 

NEWPORT JAZZ FESTIVAL 
PE DA LS A N 4 re" 


vearTy # 


BUDDY COLE, Organ 








11. Berlioz’ most 
popular work 


9. Always, Please, 
Speak Low, 9 more 


BRAHMS: 


SYMPHONY NO | ix 


TCHAIKOVSKY: 
ROMEO AND JULIET 
LEONARD BERNSTEIN 
NEW YORK PHILHARMONIC 


22. Organist Cole 
plays 11 hit tunes 


3. Didn't It Rain, 
God Is Real, etc. 


PINES OF ROME 
FOUNTAINS OF ROME 
————"V~/ | 


$598 


if you join the Club now — and agree to purchase as few as five selections 
from the more than 100 to be made available during the coming 12 months 


28. Brahms’ most 
beloved symphony 


16. Two colorful, 
exciting scores 


42. Body and Soul, 
| Got It Bad, 10 more 


18. Two electrify- 
ing tone poems 


...a convenient, economical 


If you now own a new stereo phono- 
graph, or plan to purchase one in the 
near future — you may have ANY SIX of 
the brand-new stereo records shown 
here for only $5.98...simply for 
agreeing to accept a Trial Membership 
in the Columbia @ Record Club 


%* You begin your Trial Membership by 
enrolling in either one of the Club’s 
two stereo Divisions: Classical or Pop- 
ular — whichever one best suits your 
musical taste 


* Each month the Club's staff of music 
experts selects outstanding recordings 
that deserve a place in your new stereo 
record library. These selections are 
fully described in the Club’s entertain- 
ing Music Magazine, which you receive 
free each month 


* You may accept the selection for 
your Division, take any of the other 
records offered in both Divisions, or 
take NO record in any particular month 


COLUMBIA @ RECORD 


SEPTEMBER, 1959 


way to build a stereo library 
* Your only obligation is to purchase 
five selections from the more than 
100 Columbia and Epic stereo records 
to be offered in the coming 12 months. 
After buying five records, you may dis- 
continue your Trial Membership at any 
time you desire 

* On the other hand, if you should 
decide to continue as a regular mem- 
ber, you will have earned the right to 
receive a 12” Columbia or Epic stereo 
Bonus record of your choice FREE for 
every two additional selections you buy 
* The records you want are mailed and 
billed to you at the regular list price 
of $4.98 (Classical Selections, $5.98), 
plus a small mailing charge 

* Mail the coupon now to begin your 
Trial Membership — and receive your 
six stereo records for only $5.98! 





IMPORTANT NOTE: 
Stereo records must be played 
only on a stereo phonograph 














Retail 
up to $35.88 


Value 








cen OF F sou NV 


MENDELSSOHN: 


ITALIAN SYMPHONY 


HAYDN: 


LONDON SYMPHONY 


Bernstein pt? 3 


NEW YORK : 
PHILMARMONIC pd 
29. High-spirited, 
gay symphonies 
KOSTELANETZ 
Romantic Music of 
Pantene nah 


33. 11 beautiful, 
immortal melodies 


—— 


rey hp 





uw e 
ed in the 
1 mailing 
] r Y 


(Please Print) 


Address 


AL w= : a —o 
CANAD: 

If you oa “ to 

lished Columbi 


Dealer's Name. 


Dealer's Address 








25. Two very pop 
ular piano works 


4 | ‘a 
; fy aud 
2 BREEZIN’ ALONG 

RAY ELLIS and bes orchestra 


20. Come to Me 


Long Ago, 10 more 


R. STRAUSS 


DEATH ana TRANSF 


41. Strauss’ love 
liest tone poems 


| PERCY FAITH sno oncasrna 





i 
: - 
x cavaley. 


| an r® 


HIS GREATEST HITS 


Ella Fitzgerald 


50. Where or When 
Manhattan, 10 more 


5. 16 favorites - 
Sweet Violets, etc 


PATHETIQUE 

SYMPHONY 

+ 7 , 
New York 

Philharmonic 
30. A ‘‘must”’ for 

any record library 


RAY CONNIFF and orchestra 


'S MARVELOUS 


10. Be My Love, 
Where or When, etc 


36. The ballet that 
rocked the world” 
ROUMANIAN 
RHAPSODIES 142 


HUNGARIAN 
RHAPSODIES 142 


PHILADELPHIA ORCH ORMANDY 





there 
her 


(check one box only 


Stereo Classica! 


com 
cha 


HAW Al 


hav e thi 
a or Epi 


subscriptions, fill in below 


Stereo Popular 


21. Four dashing, 
fiery rhapsodies 


SEND NO MONEY — Mail coupon to receive 6 records for $5.98 


2 COLUMBIA (ps) RECORD CLUB, Dept. 245-2 
Stereo Section, Terre Haute, indiana 


sell, 


CIRCLE 6 
NUMBERS: 
22 
24 
25 
27 
28 
29 
30 
31 
33 
36 
37 
40 
ai 
42 
45 
49 
50 
F.85 








CLUB Terre Haute, ind. 
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Tops under any chassis 


Mallory TC 


Electrolytics 


GEM Capacitors 


Moisture proof design for buffer, 
bypass or coupling. Also in new 
single-ended ACE type for printed 


circuits. *Trademark 
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Sta-Loc* Controls 


Your distributor can custom- 
assemble any of over 38,000 
combinations in just 30 seconds. 


When you replace an under-chassis mounted filter or audio 
bypass electrolytic, use a Mallory TC for best results. You can 
rely on these hermetically sealed, aluminum-case capacitors 

to give you dependability that ends callback worries. 

They’re rated for 85°C operation, so you’re sure they’re “‘ok”’ 
for the tightest, hottest spots. And they’re a cinch to install. 


ret TC electrolytics from your Mallory distributor in the 
new “‘see through” twin pack. He carries a complete stock of 
singles, duals and triples in new small sizes and popular 
ratings... 


M P.R. MALLORY &CO Inc. 


P. R. MALLORY & CO. inc., 


all competitively priced. 


INDIANAPOLIS 6, INDIANA 


Mercury Batteries RMC Discaps* 


World's leading ceramic capac- 

itors, in handy “file card" packs. 

@®—Trademark of Rad Mate 
rials Company, 1 s 


of P. R. Mallory & Co. Ir 


Unequalled for long, fade-free 
life in transistor radios. Chosen 
as the “power package” in U.S. 
satellites. 
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Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 


F.C.C. LICENSE —THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians, 


=*Fiae © 
=“. 


Ay. 


WHICH LICENSE FOR WHICH JOB? 


The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authority covered by a third class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 
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PL Ase 
S42 
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A] 
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PANNA: 


PAM 
NBKAY 


GRANTHAM TRAINING PREPARES YOU 


The Grantham course covers the required subject 
matter completely. Even though it 1s planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of. the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm’s and Kirchhoff’s 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 





OUR GUARANTEE 


If you should fail the F.C. C. exam after finishing our i V/A, 


course, we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 


VANS 
NZ 


Get 


Your First Class Commercial 


F.C.C. LICENSE 


QUICKLY ! 


CORRESPONDENCE OR RESIDENCE CLASSES 


Grantham School of Electronic n F.C.C. license 
preparation. Correspondence tra | from Holly 
wood, Seattle, Kansas City and W resident DAY 
and EVENING classes ire held | ither wal by 


correspondence or in resident classe uickly and well, 


scons ae 
This free booklet gives ~, cu 
details of our training 
and explains what an 
F.C... 


for your future. 


license can do 


HERE’S PROOF... 

that Grantham students 
minimum of time. Here 
the class of license they go iow long it took them: 


aminations in a 


r recent graduates, 


License Weeks 
Robert J. Conley, 129 W. 46th St.. New York 36, N. Y Tee Ist 
W. R. Smith, 1335 E. 8th St., Long Beach, Calif sanwese:” eae 
Howard E. Martz, 301 S. Penn. St., Fairmount, Ind erik, 
John W. Dempsey, Box 55, Rising Sun, Md . Ist 
Donald H. Ford, Hyannis RD, Barnstable, Mass veka ee 
Richard J. Falk, 2303 Holman St., Bremerton, Wash Sonia: 
Denson D. McNully, 1117 N. Houston St., Amarillo, Texas ne ae 
James D. Hough, 400 S. Church St., East Troy, Wisc — 
Odie B. Perry, Jr., Rt. =3, Zebulon, N.C 
Milton C. Gee, Rt. +1, Washington, N.J 


eT e-laliat-laameicdalolo) mel Mm —il-lesine)allet— 


7 TS) 
1505 N. Western Ave. 
Hollywood 27, Calif. 


Phone: HO 7-7727 


YW 


Hollywood Division 


y Seattle Division 


408 Marion Street 
Seattle 4, Wash. 
hone: MA 2-7227 


Kansas City Division 


3123 Gillham Road 
Kansas City 9, Mo. 
Phone: JE 1-6320 


ME 4. 821-19th Street, N. W. 
Washington Division  » Washington 6, D.C. 


(Phone: ST 3-3614 


Uy 
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» postal card) 


y To: GRANTHAM SCHOOL OF ELECTRONICS 


(Mail in envelope or px 


1505 N. Weste 


h, NW 


! 

t 

| 

ae I 

= . o . | 
Hollywood Seattle Kansas City Washington | 
Gentlemen: | 
Please send me your free booklet telling how | can get my com- | 
mercial F.C.C, license quickly. | underst there is no obligation | 
and no salesman will call, : 
I 

I 

! 

' 

i 

I 


Name Age 
Address 
City 


. am interested in: Home Study, esident Classes 94-P J 
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Tung-Sol audio tubes 
dynamically balanced 
and twin-packed 
in matched pairs 
by the manufacturer 





7 ro ha v Fe ial 


6590 i: service 





ow you can come as close to 

faultless sound reproduc- 
tion as the design and circuitry 
of your hi-fi equipment will 
permit. Tung-Sol 5881 and 6550 
beam-power amplifier tubes are 
dynamically balanced and fac- 
tory-matched to very tight per- 
formance limits to help you 
achieve lowest distortion at all 
volume levels. 

Use of Tung-Sol 5881 and 
6550 tubes has long been asso- 
ciated with amplifiers of the 
very finest design. These tubes 
have always been produced to 
closest possible tolerances with 
cathode current ranges held to 
an absolute minimum. 

Now, in twin-packed pairs, 
they assure the hi-fi enthusiast 
and the commercial sound en- 
gineer of replacement tubes that 
will provide new standards of 
performance —a feature of 
special importance with the 
newest amplifiers and loud- 
speakers, particularly binaural 
sound equipment. See your 
parts supplier. 

Tung-Sol Electric Inc., 
Newark 4, New Jersey. 


(s)TUNG-SOL 
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Correspondence 


RADIO ON THE 
Dear Editor: 

I found your editorial “Radio On 
The Moon” particularly interesting and 
timely and would not in general contest 
your conclusions. 

However, I must take exception to 
your statement relative to knife-edge 
diffraction, since it may be subject to 
misinterpretation. 

The presence of an atmosphere is 
required for the scattering and refrac- 
tion of radio energy, but not for the 
diffraction of radio energy. As for the 
relative merits of a communications 
signal relayed via the earth and a sig- 
nal diffracted smooth surface 
or a knife edge, this is a function of 
geometry involved, the 
frequency and the composition 
irregularity of the moon’s 
would suspect that foi 
paths a diffraction path would have 
the advantage, but in view of our 
ignorance of the surface conditions on 
the moon this is mere 
my part. 


MOON 


over a 


radio 
and 
surface. I 
many short 


signal 


conjecture on 


You are correct, I believe, in feeling 
that the extreme large-scale _ irreg- 
ularities of the moon and its smaller 
radius do give the advantage for com- 
munications between widely separated 
locations on the moon to 
layed via the earth. 

To summarize, the diffraction of 
radio will occur on the moon’s 
surface, although an estimate of its 
usefulness for communications via radio 
would require that we make assump- 
tions concerning the composition and 
small-scale topography of the moon. 
This not however invalidate the 
general conclusions of your editorial. 

H. T. DOUGHERTY 
Central Radio Propagation Labs. 
National Bureau of Standards 


Boulder, Colo. 
DANGEROUS FLUIDS 


Dear Editor: 

I’m sure that many of your readers 
appreciated the article ‘Ultrasonic 
Cleaning” in the June edition of RApIo- 
ELECTRONICS. .. . 

Many solvents can be used as the 
cleaning agent with ultrasonic cleaners. 
The solvent mentioned in your article is 
probably safe. However, we in the 
electronics field have a tendency to use 
carbon tetrachloride for most cleaning 
jobs around the shop. This is where 
death is lurking in the shadows of the 
ultrasonic cleaner. When carbon tetra- 
chloride is used in an ultrasonic cleaner, 
the high-frequency agitations decompose 
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unlimited versatility . . . 
exceptional performance . . . 
long service life . . . 
nominal cost... 








controlled magnetic microphone by 


SHURE 


Striking, streamlined unit delivers fine voice 
and music reproduction in dozens of public 
address and home recording applications. 
Whether used indoors or out, in-the-hand, 
or on a desk or floor stand, you'll be impressed 
by its fine response, high output, ruggedness 
and beauty of design, The Commando offers 
you such important features as dual imped- 
cable 
Patented controlled magnetic construction is 


ance, on-off switch, and connector. 
unaffected by extremes of temperature and 
humidity, can be depended on to maintain 
high level of quality through tough. sustained 


usage, year after year. 
the Commande is available in three models 


DELUXE Model **430” 


A dual-impedance unit with A25 
adapter, on-off switch, cable connector 
list price $3850 


swivel 


LAVALIER Model **420° 


A dual-im 
clip assembly 


dance unit with lavalier cord and 
list price $3000 


STANDARD Model **415" 
A high impedance unit with A25 swivel 
adapter list price $2750 


SHURE 


write for free literature: 
SHURE BROTHERS INC. 

222 Hartrey Ave. 
Evanston, Ill., Dept. 12-I 
Manufacturers of world-famous Shure High- 
Fidelity Stereo Dynetic Phono Cartridges. 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


$ 


RADIO -TELEVISION 


SPRAYBERRY 


BIG, COMPLETE KITS — *« *« « « This great industry is begging 
of PARTS & EQUIPMENT for trained men... to step into good paying jobs 


Tels ey fs eee or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
eee every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
cians...are needed at once! Perhaps you’ve thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now—~just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. ‘ 


_ e 
Complete Facts Free— Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once.. .mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
hing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that’s in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 20-8, Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


You build the [aa Wa) Sprayberry Academy of Radio-Television ! 
ie Spray- w ‘Ee. Dept. 20-B, 1512 W. Jarvis Ave., Chicago 26, tI. | 
rry tester Radi iif Please rush all information on your ALL-NEW Radi 
8 re) ol > AC -Tele- 
plete 110: e Clevision '- vision Training Plan. I understand this does not atlanta me ! 
Volt-Ohm and that no salesman will call upon me. Include New Cat- | 
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THE 
TREASURE CHEST 


THAT’S 


NEVER EMPTY 


Brings more dollars to C-D distributors 


FILLED WITH “GOOD-AS-GOLD” 
Cc-D CAPAC ITORS. Here’s the smart, modern way 


to keep your working capacitor stock shipshape. Each chest comes 
with a fast-moving assortment of C-D “Preferred” type twist-prongs, 
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests 
FREE. Speed up your work...establish customer confidence with Con- 
sistently Dependable C-D capacitors from your own Treasure Chests. 
See them at your distributor or write for Bulletin to Cornell-Dubilier 
Electric Corporation, South Plainfield, New Jersey, Dept. RE-9. 


nsistently ependable 


ORNELL-DUBILIER 


SERVICE CAPACITORS 
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will flip the switch before reading the 


manual. JACK DICKERSON 
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One topic that occupies 


time 


of many full-time radio 


repairmen is the part-time 


niciar 


1 Ever? service 


seems to be busy figuring 


do about the part-timers. 
full-time men want to legislaté 
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time. 
timer 
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istence. But many of 
s started out themss 
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1 it today. 
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the untrained or partially ti 
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amateur who fixes equipn 
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lived 
most 
with 
cause 
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idio and TV sets on the side 

in a town of about 1,000 peopl 
of that time. He never compet 
full-time service technicians 
there weren’t any i! t 

sure that all across t 

are small towns whe 


at least one part-time repa 


may | 
nearb 


an engineer who com! 


y city, or perhaps he’ 


operator. In many cases schoo 
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servic 
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to fix 


telegraph operators do pa 
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o have a store, truck, 

sets. Of course they mus 
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part-time technicians i 
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cult service. They should be en 
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Learn Radio-TV EI 


by Practicing 


at Home in 


Spare Time 


Without Extra 
Charge You Get 


special NRI kits devel- 
to give actual ex- 
perience with Radio-TV 
equipment. You build, 
test, experiment with 
receiver or broadcast- 
ing circuits. All equip- 
ment yours to keep. 


Have High Pay, Prestige, Good Future 
as a Skilled Radio-TV Electronic Technician 


People look up to and depend on the Technician, more 
than ever before. Offices, plants, homes everywhere are 
obliged to buy his knowledge and services. His opportuni- 
ties are great and are increasing. Become a Radio-TV 
Electronic Technician. At home, and in your spare time, 
you can learn to do this interesting, satisfying work—qual- 
ify for important pay. To ambitious men everywhere here in 
the fast growing Radio-TV Electronic field is rich promise 
of fascinating jobs, satisfaction and prestige as well as in- 
creasing personal prosperity. 


Increasing Opportunities in Growing Field 
A steady stream of new Electronic products is increasing 
the job and promotion opportunities for Radio-Television 
Electronic Technicians. Right now, a solid, proven field of 
opportunity for good pay is servicing the tens of millions 
of Television and Radio sets now in use. Color TV, Hi-Fi 
is growing. The hundreds of Radio and TV Stations on the 
air offer interesting jobs for Operators and Technicians. 


More Money Soon—Make $10 to $15 a 
Week Extra Fixing Sets in Spare Time 


NRI students find it easy and profitable to start fixing 
sets for friends and neighbors a few months after enrolling. 
Picking up $10, $15 and more a week gives sub- 
stantial extra spending money. Many who start 
in spare time soon build full time Radio-Television 
sales and service businesses—enjoy security. 


Act Now—See What NRI Can Do for You 


NRI has devoted over 40 years 
to developing simplified practical 
training methods. You train at 
home in spare time. Get practical 
experience, learn-by-doing 
NATIONAL RADIO INSTITUTE 
Washington 16, D.C. 
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Has Good Part Time Business 
Early in my training I 
started servicing sets 
Now have completely 
equipped shop. NRI is 
the backbone of my prog- 
rade education.’’ BILLy GORDON Milledg ress... E. A. Brepa, Ta- 
ANCHEzZ, Pine Bluff, Ark Georgia coma, Washington 
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Cut Out and Mail This Card—No Stamp Needed 


Has All the Work He Can Do 
“I have repaired mor 
than 2,000 TV and Radio 
sets a year. NRI tr 


Studie Engr., Station KATV 

“I am now Studio Engi- 
neer at Television Sta- 
tion KATV. Before en- 
rolling, I was held back 
by limitation of a sixth 


ning 
certainly proved to be 
good foundation 


¥- Taal oe} (=m ot-t-t-le]al-laleom Or-\t-llele! 
'=To)iame-\-J0) Mad = ee ee 


» How Electricity sj 
OLDEST & LARGEST HOME STUDY RADIO-TV SCHOOL ‘ 


is Produced 
at for Electronics ‘ 

ational Iiadio Enstitute 
Dept. EF , Washington 16, D.C. 


Please send me sample lesson of your R 
Training and Catalog FRI E. (No sal 


Name. 
Address 


City Zone 
ACCREDITED MEMBER NATIONAL HOME STUDY 





NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in Interesting, Important Work 


YOU BUILD AC-DC YOU BUILD This 17 Inch 


Superhet Receiver ;4 Television Receiver 


NRI Servicing Course includes all As part of your NRI course you can get all 
needed parts. By introducing defects components, tubes, including 17” picture 
you get actual servicing experience tube, to build this latest style Television 
f= practicing with this receiver; get actual me 
BA modern receiver. ractice on ‘ 
Learn-by-doing. V circuits. 





YOU BUILD Vacuum Tube 
Voltmeter r+ 


Use it to earn extra cash 
fixing neighbors’ sets; 
bring to life theory 
im learn from 

RI’s easy-to- 
understand texts. 


YOU BUILD 
Broadcasting Transmitter 


As part of NRI Communications Course 
—_ build this low power Transmitter, 
earn commercial broadcasting operators’ 
methods, procedures. Train for your FCC 
Commercial Operator's License. ’ 


For Higher Pay, Better Jobs 
Be a Radio-TV Electronic Technician 

















"> Servicing Needs 


More Trained Men 
Portable TV, Hi-Fi, Transis- 
tor Radios, Color TV are 
making new demands for 
trained Technicians. Good op- 


?, 
4. E. Smith, 
Founder 


Train at Home the NRI Way 
Famous for Over 40 Years 


NRI is America’s oldest and largest home study 
Radio-Television school. The more than 40 years 
e xperience training men for success, the outstanding 
record and reputation of this school—benefits you 


portunities for spare 


own. 
* 


Sroedencting Offers 
Satisfying Careers 


4000 TV and Radio stations 
offer interesting positions. 
Govt. Radio, Aviation, Po- 
lice, Two-Way Communica- 


time 
earnings or a business of your 


in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 


No Experience Necessary—NRI Sends 
Many Kits for Practical Experience 


You don’t have to know anything about electricity or Radio 
to understand and succeed with N RI Course. Clearly written 
well-illustrated NRI lessons teach Radio-T'V Electronic prin 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn-by-doing. Mailing the postage-free 
card may be one of the most important acts of your life. Do it 
now. 


Reasonable tuition. Low monthly payments available 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 


NRI Graduates Do Important Work 


tions are growing fields. 

Trained Radio-TV Opera- 

tors have a bright future. 
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FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 














Works on Color-TV 
“NRI changed my who 
life. If I had not taken 
he course probably 
would still be a fireman 


NRI Course Easy to 


Now Quality Control Chief 
Understand 


“Had no other training 
in Radio before enroll- + opened my own shop 
ing, obtained job work- pefore receiving my di- 
ing on TV amplifiers be- ,jioma. I have had to 
fore finishing course Bire extra help. lam in- Struggling along Now 
Now Quality Control dependent in my own Control Supervisor 
Chief.” T. F FAVA- bysiness.” D. P. Cres- WRCA - TV.’ J k 
Loro, Norwich, N. Y SEY, Stockton, Cal Metine, NewYork, N.Y 


SAMPLE LESSON SEE 
Cee alc” OTHER 
both FREE SIDE 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue 
Washington 16, D.C. 





OF A GUIDED MISSILE 


This is a missile-borne transmitter. It is the “voice” 
of a missile in flight . . . part of a new radio-inertial 
guidance system developed by Bell Telephone Labo- 
ratories for the Ballistic Missile Division of the 
Air Force. 


This versatile system helped deliver the nose cone 
of a Thor-Able test missile precisely to its South 
Atlantic target area—5000 miles from Cape Canav- 
eral, Florida. So accurately was the nose cone placed 
that a waiting group of ships and planes retrieved it 
in a matter of hours. It was the first nose cone ever 
to be recovered after so long a flight. 


The command guidance system which made such 
accuracy possible combines precision tracking radar 
with a special Remington Rand Univae computer. 
Fed a steady stream of signals from the missile- 
borne transmitter, the ground-based equipment com- 
pares the missile’s flight path with the preselected 
path. Corrective steering orders are computed and 
transmitted automatically to the missile. The ground 
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ge of developing the 
ce” of the ICBM. 


Edwin Felch, project director in chat 
Titan guidance system, holds the “voi 


station monitors the progress of the flight continu- 
ously and obtains immediate evaluation of mission 
success. And since the principal control equipment is 
kept on the ground, 
missile itself is minimized. 


expendable hardware in the 


This radio-inertial guidance system is a product 
of the Bell Laboratories-Western Electric develop- 
ment-production team. It is in production at Western 
Electric for the first operational squadrons of the 
Titan intercontinental ballistic missile 


Bell Labs scientists and engineers developed the 
world’s most versatile telephone network and much 
of our nation’s radar. They have constantly pio- 
neered in missile systems. From their storehouse of 
knowledge and experience comes this new achieve- 
ment in missile guidance. 


BELL TELEPHONE LABORATORIES 


World center of communicati re 
and development 





Build This Superb AAcéer 
Organ From Simple Kits and 


AVE OVER 50%! 


LET US 
SEND YOU 


FREE 
DETAILS 


HOW TO ASSEMBLE A 
a 
Schoter 

ELECTRONIC ORGAN 

IN SPARE TIME! 
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\ The Beautiful 
S| Scholer 
CONSOLETTE 


— the only small or- 
gan with two full 61- 
note keyboards and 
22 stops. Requires 
only 2’ x 32” floor 
space! Commercial 
value approximately 
$1600 or more — yet 
you save over 50% 
when you build this 
thrillinginstrument! 











Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober ELECTRONIC Organ! 


Now you can build the brilliant, full-range 
Schober Conso.ette or the larger CONCERT 
Mopet with simple hand tools. No skills 


Send For Complete Details On Schober Organs 
and For Hi-Fi Demonstration Record 


The coupon will bring you a handsome 16- 


are necessary to construct an instrument with page booklet in full color describing Schober 





one of the finest reputations 
among electronic organs. No 
woodworking necessary — con- 
soles come completely assem- 
bled and finished. All you do is 
assemble clearly marked elec- 





THE GREAT 
CONCERT MODEL 


meets specifications of 
American Guild 
of Organists 


organs in detail, plus articles on 
how easy and rewarding it is to 
build your own organ and how 
pleasant and quick it is to learn 
to play the organ. In addition, 
we have prepared an exciting 
10” hi-fi LP record demonstrat- 








tronic parts guided by clear il- 
lustrations and detailed step-by-step instruc- 
tions. Even teen-agers can assemble the 
Schober! You build from kits, as fast or as 
slowly as you please...at home, in spare 
time — with a small table serving as your 
entire work shop! 


Pay As You Build Your Organ; 

Start With As Little As $18.94! 
You may start building your Schober at once 
with an investment of as little as $18.94. The 
musical instrument you assemble is as fine, 
and technically perfect, as a commercial 
organ built in a factory — yet you save over 
50 on top-quality parts, on 
high-priced labor, on usual retail store mark- 
up! In your own home, with your own hands 
you build an organ with pipe organ 
tones in an infinite tone colors 
to bring into your home the full grandeur 
of the Emperor of Instruments. You may 
build the ConsoLerre for your home, or you 
may want to build the great Concert 
Monet for home, church, school or theatre. 
You save 50% and more in either case. 
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electronic 


genuine 
variety of 


in: the full range of tones and voices avail- 
able on the Schober, which you may have 
for only $2.00 (refunded when you order a 
kit). Literature on the Schober is FREE! 
There is no obligation; no salesman will call, 


E OY Mail This Coupon 

« ) For FREE Literature 

and Hi-Fi Record 
x Today! 


* 

| - . gntagtate= iene 
The Schober Organ Corp., Dept. RE-1 | 
2248 Broadway, New York 24, N. Y. 

Please send me FREE full-color booklet and | 
other literature on the Schober organs. 

Please send me the 10” hi-fi Schober demon- 
stration record. | enclose $2.00 (refundable on 
receipt of my first kit order), 


AdGreSS.ccccccccccccccooccccs cocccccesces secceeses 


NAME. cc cccccccccccccccescccsecees coceecescescece l 





CORRESPONDENCE (Continued from p. 18) 


In many bigger cities engineers and 
technicians are doing part-time serv 
icing. Many of them have had years of 
experience in design and in testing 
completed receivers. There are several! 
reasons why these men want to do part 
time service work. Some need money to 
buy shop equipment. Some want to kee} 
up with current practices. And sti 
others get satisfaction out of completing 
a tough repair job. 

I remember a toughie a friend of 
mine recently completed which had been 
turned down by two regular full-time 
repair shops as impossible (or not worth 
doing?). It was a tiny personal portable 
which had played well when new, but 
later went entirely dead. One big mys 
tery about this set was that it had ab 
solutely no identification of any sort on 
it, inside or out. There was no name, 
label, schematic or manufacturer shown 
anywhere. The tubes were flat 
miniatures, and one was missing. Ever 
after the right type was found and put 
in place there was still no music. It 
was found that a wire from the tuning 
capacitor had never been soldered to the 
oscillator coil. It was lying close to the 
coil terminal and apparently had 
originally touched the coil lug. Afte 
this connection was soldered the set 
worked, and after alignment of the ifs 
it played loud enough to show that the 
speaker voice coil was rubbing. It took 
a lot of looking, through every avail- 
able catalog, to find the exact 
ment. When the new speaker was it 
stalled, the little portable played bette 
than it had when it was new! This is 
a typical instance in which a full-timé 
service technician couldn’t afford to re- 
pair the set. This part-timer friend of 
mine picks up numerous repair jobs 
from service shops which he completes 
for them. 

Another place for the part-time serv 
ice technician is in the building or re 
pairing of test equipment for full-tims 
repair shops. Many radio and TV r« 
pairmen don’t have the time or training 
to keep their test equipment in repair. 
There are also test equipment kits 
they’d like to own if they had time to 
build them. I know another engineer 
who builds kits and repairs test equip 
ment for service shops in his spare time 

There’s still another place for the 
spare-time technician if he has a ec 
mercial radio operator’s license. § 
most rural communities have their ow: 
police and fire departments with radi 
transmitters and receivers, they 
service technicians to keep this equi} 
ment operating. And many radio and 
TV broadcast stations need one 01 
part-time men. 

You can see that the part-time sé 
ice technician does have a place i? 
industry. He supplements rather thar 
takes the place of full-time repairme? 
Working together, they will do a goo 
job of keeping the radio and TV set 
and other electronic equipment of « 
nation in good operating conditior 

JAMES A, FRE 
Russiaville, Ind. END 


sub 


replace 


needa 


RADIO-ELECTRONICS 





ownership of e PHOTOFACT stavice pata uiprary 


SPELLS SUCCESS FOR SERVICE TECHNICIANS | 








HERE’S MORE PROOF...FROM COAST-TO-COAST 


ARIZONA 
“| would not take anything for 
my valuable collection of Sams 
PHOTOFACT." 
—Charles S. Cook, 
Winslow, Arizona 


IDAHO 
“My PHOTOFACT library is an 
indispensable source of service 
information on the...TV sets 
serviced in our shop. Without 
this information, the time re- 
quired to complete many repair 
jobs would be prohibitive.” 
—Richard Huntley, 
Craigmont, Idaho 


WISCONSIN 
“With the PHOTOFACT file to 
back us, we have complete con- 
fidence that we can handle any 
service problem brought to the 
shop.” 
—Howard R. Olds, 
Darlington, Wis. 
TEXAS 
“| don't see how anyone can run 
a shop without a set of PHOTO- 
FACT. | would be lost without 
mine. They are a must on any 
bench job. You can do a faster 
job with the information in 
PHOTOFACT.” 
—T. A. Hopkins, 
Quanah, Texas 


OHIO 
“PHOTOFACT speeds up my 
service on repairs and the file 
cabinets help dress up the 
shop.” 

—Ed Rahm, Toledo, Ohio 


SOUTH CAROLINA 
“(With PHOTOFACT) | have a 
lot less time on the bench and! 
can do a more complete repair 
job on a customer's set and 
have less come-backs because 
of a perfect repair job." 
—Glen Stewart, 
Pickens, S. Car. 


MASSACHUSETTS 
“PHOTOFACT has been one of 
the mainstays in my service 
business. The PHOTOFACT 
library has cut my service time 
well in half and has more than 
paid for itself already. In the 
best words—PHOTOFACT 
kept my new business in the 
black,” 
—Benjamin L. Hall, 
Edgarton, Mass. 


PENNSYLVANIA 
“They are just great. Cuts serve 
ice time to a minimum." 
—Virgil Franceschinl, 
Barnesboro, Pa. 


NEW EASY-BUY PLAN! it’s the money-saving way to 
build your complete profit-making PHOTOFACT Library! 


NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN 


HOWARD W. SAMS & CO., INC. 


2205 E. 46th St., Indianapolis 6, Ind. 
FREES! Valuable steel file cabinets for PHOTOFACT . 
monthly subscribers and Library purchasers. [_] Send me Free booklet “Your Guide To Maximum Profits" 
C) I'm a Service Technician: [_} full-time; [_] part-time 


shows you how 
PHOTOFACT boosts 
your profit-capacity 


Send for it! 


My Distributor is:_____ 
Shop Name 
Attn. 
Address__. — 
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knight-kits° make the Big News. 


A PRODUCT OF ALLIED RADIO 


ALLIED ALLIED'’'S 
RAD 
ELECTRONICS 
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Y-731 Deluxe FM-AM Stereo Hi-Fi 
Tuner (Multiplex add-in)... $87.50 


only $5 down 


See these and scores of other 


great knight-kits 





V-608 Lab AC VTVM with Auto- 
matic Range Selection $99.50 


only $5 down 





Y-611 Lab DC 
Scope with Trig- 
gered Sweep and 
Plug-in Vertical 
Preamps (less 
Preamps) $285.00 


only $10 down 


Y-773 Super-Value 20-Watt 
Stereo Hi-Fi Amplifier .$44.50 


only $2 down 


T-400 400-Watt Transmitter (AM and 
SSB add-ins available) $395.00 


only $10 down 





G-30 Amateur Grid Dip 
Meter (1.5-300 mc)... .$22.95 


only $2 down 


Y-708 1000 Ohm/Volt 
Pocket Volt-Ohm-Milli- 
ammeter...........$9.95 


¥-711 Ammeter-Voltmeter for 
Cars and Boats $10.75 


there’s a money-saving knight-kit for every need 
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING: 


WEW LOWEST TERMS 
own (or less) 
to $200; uP 


HI-FI KITS 


Stereo Deluxe Preamp 
60-Watt Stereo Amplifier 
Stereo Control 
25-Watt Amplifier 
18-Watt Amplifier 
12-Watt Amplifier 
FM-AM Tuner 
FM Tuner 
Speaker Systems 

and others 


HOBBYIST KITS 


“Span-Master"” Receiver 
“Space-Spanner” Receiver 
“Ranger” Radios 
“Ocean Hopper" Radio 
Clock-Radio 
Radio-Intercom 
5-Transistor Portable 
2-Transistor Pocket Set 
2-Way Intercom 
Electronic Lab Kits 
Photoelectronic System, 
and many others 


Only $5 d 
on orders UP 
to 

to 24 months 
handling—"° red tape- 
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INSTRUMENT KITS 
DC VTVM 
Volt-Ohm-Milliammeters 
5” Oscilloscopes 

Tube Checkers 

RF Signal Generator 
Signal Tracer 

Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 

R/C Tester, plus many others 





sold exclusively by A ® L ji E D fe A D i O 





SAVE UP TO 50% ee OO mtn 


with the exclusive knight-kit 


BUILD THE BEST = MONEY-BACK 6 


of Allied Radio. 
"Shed specifica. 


Woaaanaannnnonaaaannaaaqoaann 


Y-774 Deluxe 40-Watt Stereo Am- 
plifier (with Center Channel). .$79.50 


only $5 down 


only knight-kits have 

“CONVENIENCE ENGINEERING” Sactaanen 
for easiest building...no previous ee 
electronic experience needed 


iia Dail ti eaten, Exclusive in Knights-Kits, “convenience engineering” , 
tions Receiver (Hi-gain, with means special attention to every detail: resistors // 
built-in Q-Multiplier). $104.50 are carded and numbered for easy selection...all / 
only $5 down parts and hardware are packaged in clear plastic 
bags for easy identification...wire is precut, 
stripped, tinned and color-coded to save time... 
special printed circuitry is used to eliminate 
complex wiring...all parts are top premium 
quality...you get everything—even the solder! 
Finally, Knight-Kit instructions are clear as 
crystal; step-by-step procedure and wall-sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 
Y-713 Citizen's Band enjoyment of the superior performance 
Transceiver. $39.95 designed into your Knight-Kit. 


only $2 down 

















FRE L. send for the value-packed 


ALLIED 1960 ALLIED CATALOG 


RADIO Write for the 1960 ALLIED Catalog featuring the 


’ ELECTRONICS complete KNIGHT-KIT line—see the big news in 
AMATEUR KITS electronic kits—get this leading Buying Guide for 


pits Akar cone 1960 everything in Electronics. Send for your FREE copy. 
100 kc Crystal Calibrator 
RF “Z” Bridge 

Code Practice Oscillator 


SEE THEM HERE 


IRAs 


aA 


[_—--— 7 oe . 
ALLIED RADIO CORP., Dept. 162-J9 


100 N. Western Ave., Chicago 80, Ill. 
1) Send FREE 1960 ALLIED Catalog 
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Name 
Pioneers in the development of the world’s finest electronic kits 


Address : 
SS —_ our 39th year 
City Zone___State 


THE WORLD'S LARGEST ELECTRONIC SUPPLY HOUSE 











Inherent physical superiority of Sylvania’s 
exclusive Sarong cathode, right, over a con- 
is evident in this 
photomicrograph comparison. The texture, 


ventional cathode, left, 


Only Sylvania 
has SARONG— 


the revolutionary new 
receiving tube cathode that means 
better service profits 


Fewer call-backs due to intermittents 
and shorts . . . reduced noise and less 
arcing...these are some of the benefits 
available to you now with this “can’t 
be copied’’ Sylvania development. 

The Sarong cathode is a completely 
new development that transforms con- 
ventional sprayed cathode coating into 
a thin uniform film, precision-wrapped 
and securely bonded, around each 
cathode sleeve. 

Now in use in nearly 1 million re- 
ceiving tubes, Sylvania Sarong is a 
field-proven development setting new 
standards of efficiency and quality in 
electron tube performance. 

First tubes to incorporate Sarong 
are tv tuner types 6BZ7, 6BQ7A, 
6BC8 and 6BS8. Eventually Sarong 


cathodes will be utilized in a full line 
of Sylvania receiving tubes. 


Here’s why it will pay 
your dealers to replace with 
Sylvania Sarong cathode tubes: 


e Reduced noise . . . uniformity in 
spacing has resulted in improved noise 
level up to 0.6 db for TV frequencies. 


e Less heater-cathode leakage ... 
Sarong is flake-resistant and smooth 
textured. No stray coating particles to 
stick inside cathode. 


e Greater tube ruggedness against 
shock and vibration because of Sarong’s 
superior coating adhesion. 

e Reduced cathode-grid shorts, inter- 
mittent short circuits, and less arcing 
due to controlled uniformity of Sarong 


¥SYLVANIA 


Subsidiary of 


GENERAL‘*TELEPHONE & ELECTRONICS 


thickness, sharp coating edges and overall 
uniformity of Sarong represent major im- 
provements in the heart of the electron tube 
never before achieved in mass production. 


thickness. Sarong cathode coating is 
held to thickness tolerances five times 
closer than conventional sprayed cath- 
ode coating. 
Sylvania Sarong will help you make 
better profits through reductions in 
call-backs. See your Sylvania repre- 
sentative today for the full story on 
Sarong—available only from Sylvania. 
SYLVANIA ELEcTRIC Propucts INc. 
1740 Broadway, New York 19, N. Y. 
In Canada; P. O. Box 1190, Station “O,” 
Montreal 9. 


Sarong cathodes are 
now in use in four 
Sylvania tv tuner 
types. Eventually all 
Sylvania receiving 
tubes will contain 


Serong cathodes. 
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and Mono Hi-Fi... the experts say 


your best buy is 


E/ICO 


“The overall design of the HF-81 is conservative, honest and 
functional. It is a good value considered purely on its own merits, 
and a better one when its price is considered as well."’ 

— Hirsch-Houck Labs (HIGH FIDELITY Magazine) 


Advanced engineering e Finest quality components 


‘“Beginner-Tested,”’ 


easy step-by-step instructions 


LIFETIME service & calibration guarantee at nominal cost 
IN STOCK — compare, then take home any EICO equipment 
— right ‘‘off the shelf’’— from 1500 neighborhood EICO dealers. 


INPUT SE 


Stores Aisgiitier- Preamplifier HF81 


HF81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass & treble controls for each 
channel. Identical Williamson-type, push-pull 
EL84 power amplifiers. ““Excellent’’ — SATURDAY 
REVIEW; HI-Fi MUSIC AT HOME. “Outstanding 
quality . . . extremely versatile.’’"—ELECTRONICS 
WORLD LAB-TESTED. Kit $69.95. Wired $109.95. 
Includes cover 
HF85 Stereo Preamplifier is a complete, master 
stereo preamplifier-control unit, self-powered for 
flexibility & to avoid power-supply problems. Dis- 
tortion borders on unmeasurable even at high 
output levels. Level, bass, & treble controls inde- 
pendent for each channel or ganged for both 
channels. Inputs for phono, tape head, mike, AM, 
FM, & FM-multiplex. One each auxiliary A & B 
input in each channel. Switched-in popenee! — 
yensator. “Extreme flexibility .. . a barga - 
HI-Fl REVIEW. Kit $39.95. Wired $64. 95. Seutes 
over 
New HF87 70-Watt Stereo Power Amplifier: Dual 
35W power amplifiers of the highest quality 
Uses top-quality output transformers for undis- 
torted response across the entire audio range at 
full power to provide utmost clarity on full 
orchestra & organ. IM distortion 1% at 70W, 
harmonic distortion less than 1% from 20 to 
20,000 cps within 1 db of 70W. Ultra-linear con- 
nected EL34 output stages & surgistor-protected 
silicon diode rectifier power supply. Selector 
switch chooses mono or stereo service; 4, 8, 
16, and 32 ohm speaker taps, input level con- 
trols; basic sensitivity 0.38 volts. Without exag- 
geration, one of the very finest stereo amplifiers 
available regardiess of price. Use with self- 
powered stereo preamplifier-contro! unit (HF85 
recommended). Kit $74.95. Wired $114.95. 
HF86 28W Stereo Power Amplifier Kit $43.95. 
Wired $74.95. 
FM Tuner HFTSO: Prewired, prealigned, tempera- 
ture-compensated ‘‘front end’’ is drift-free. Pre- 
wired exclusive precision eye-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
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from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. “One of the best buys in high fidelity kits." 
— AUDIOCRAFT. Kit $39.95*. Wired $65.95*. 
Cover $3.95. *Less cover, F.E.T. Inc! 


New AM Tuner HFTS4. Matches HFT9O. Selects 
“hi-fi” wide (20c — 9kc @ —3 db) or weak- 
Station narrow (20c 5kc @ —3 db) bandpass 
Tuned RF stage for high selectivity & sensitivity; 
precision eye-tronic® tuning. Built-in ferrite 
loop, prealigned RF & IF coils. Sensitivity 3 uv 
@ 30% mod. for 1.0 V out, 20 db S/N. Very low 
noise & distortion. High-Q 10 kc whistle filter 
Kit $39.95. Wired $69.95. Incl. Cover & F.E.T 


New AF-4 Stereo Amplifier provides clean 4W 
per channel or 8W total output. Inputs for 
ceramic/crystal stereo pick-ups, AM-FM stereo, 
FM-multi stereo. 6-position stereo/mono selec- 
tor. Clutch-concentric level & tone controls. Use 
with a pair of HFS-5 Speaker Systems for good 
quality, low-cost stereo. Kit $38.95. Wired $64.95. 


HF12 Mono Integrated Amplifier provides com- 
plete ‘‘front-end” facilities and true high fidel- 
ity performance. Inputs for phono, tape head, TV 
tuner and crystal/ceramic cartridge. Preferred 
variable crossover, feedback type tone control 
circuit. Highly stable Williamson-type power 
amplifier circuit. Power output: 12W continuous, 
25W peak. Kit $34.95. Wired $57.95. Includes 
cover 


New HFS3 3-Way Speaker System Semi-Kit com- 
plete with factory-built 34” veneered plywood (4 
sides) cabinet. Bellows-suspension, full-inch ex- 
cursion 12” woofer (22 cps res.), 8” mid-range 
speaker with high internal damping cone for 
smooth response, 34/2” cone tweeter. 2'% cu. ft. 
ducted-port enclosure. System Q of 2 for smooth- 
est frequency & best transient response. 32- 
14,000 cps clean, useful response. 16 ohms 
impedance. HWD: 2612”, 137%”,1438”. Unfinished 
birch $72.50. Walnut, mahogany or teak $87.95. 


New HFSS 2-Way Speaker System Semi-Kit com- 
plete with factory-built %4” veneered plywood (4 
sides) cabinet. Bellows-suspension, 56” excur- 


70W Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HF86 


Over 1 MILLION EICO.instruments in use throughout the world 


FM Tuner HFT9O 
AM Tuner HFT94 


12W Mono Integrated Amplifier HF12 
Other Mono integrated Amplifiers: 
50, 30, & 20W (use 2 for stereo) 
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1.C. 1, N.Y. 


2-Way Bookshelf 
Speaker System HFS1 
3-Way Speaker System HFS3 
2-Way Speaker System HFSS 


33-00 N. Bivd., L. 


one 
& best 
an iseful 
est . W nfinished 
b h $47.50 teak $59.50. 
HFS1 Bookshelf Speak Sys nplete with 
tactory-t t cat woofer, match- 
ng € f x nential horn 
tw extended 
10 HWD 23” x 

i 2 Price $39.95 
LGS-1 Brass Tip Matching 14” Legs easily con- 
vert HF l t att t < ette All 


brackets & hardware $3.95. 


IMPORTANT NOTE: Ali EICO kits built 
according to our instructions, and all 
EICO factory-assembled equipment, con- 
form to the high standards and specifica- 
tions as published in EICO literature and 
advertisements. Ali EICO factory-assembied 
equipment is completely and meticulously hand- 
wired th — no printed circuitry; each 
factory-assembied unit is 100% final-tested 
throughout for each feature and function — no 
“‘spot’’ or “partial’’ checking. In EICO’s finai- 
test techniques, nething is left te chance. 


Copyright 1959 by Electronic Instr. Co., Inc. 


side for FREE CATALOG 
See and hear the e EICO line at 
the |HFM HI-FI SHOW, Booths 305 & 306, 


Fill out coupon on other 











The specs prove _— best buy is wE/CO® 








RF SIGNAL GENERATOR #324 
KIT $26.95 WIRED $39.95 





DC TO 5 MC LAB & TV 
5” OSCILLOSCOPE #460 
KIT $79.95 WIRED $129.50 


Banat #425: 
Kit $44.95 Wired $79.95 


Tests all receiving tubes (picture tubes with 
adapter), n-p-n and p-n-p transistors. Com- 
posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six-position lever 
switches: freepoint connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element in 
leakage test circuit. Direct reading of inter-element 
leakage in ohms. New gear-driven rolichart. CRA 
Adapter $4.50. 
B Entirely electronic sweep circuit with accu- 
rately-biased increductor for excellent line- 
arity. Extremely flat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3-216 mc. Variable marker range: 2-75 mc 


in 3 fund. bands, 60-225 mc on harmonic band. 
4.5 xtal marker osc., xtal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4-step decade). Narrow range phasing con- 
trol for accurate alignment. 
150 ke te 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! +1.5% freq. 
accuracy. Colpitts RF osc. directly plate-modulated 
by or for improved mod. Variable depth of 
int. — Ss % by 400 cps Colpitts osc. Variable 
gain ext. anplite only 3.0 v needed for 30% 
mod. LL. -mounted slug-tuned coils for max. ac- 
curacy. Fine and Coarse (3-step) RF attenuators. 
RF output 100,000 uv, AF output to 10 v. 
Uni-Probe — exclusive with EICO — only 1 
probe performs all functions: half-turn of probe 
tip selects DC or AC-Ohms. Calibration without re- 


moving from cabinet. Measure directly p-p voltage 
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400, 
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500, 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 442” 
meter, can’t-burn-out circuit. 7 non-skip ranges on 
every function. Zero center. 
€ Features 0c amplifiers! Fiat from DC to 4.5 me, 
usable to 10 mc. Vert. Sens.: 25 mv/in.; input 
Z 3. megs; direct-coupled & push-pull throughout. 
4-step freq.-compensated attenuator up to 1000:1. 
Sweep: perfectly linear 10 cps — 100 ke (ext. cap. 
for range to 1 cps). Pre-set TV V & H positions 
Auto sync. lim. & ampl. Direct or cap. coupling; 
bal. or unbal. inputs; edge-lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features. 


New Transistor 
Portable Radio RA-6 
Kit $29.95 

Wired $49.95 


Incl. F.E.T.; less 9V batt, 


Prealigned RF, IF 
xfmrs; push-pull 
audio; 6” spkr. 


NEW Power & Bias 
Supply for 
Transistorized 
Eqpt. =1020 

Kit $19.95 

Wired $27.95 


33-00 Northern Bivd. L.1.C. 1, N.Y 


Add 5% 


in the West 1959 


qrurn PAGE FOR MORE EICO VALUES 


NEW Tube & 
CRT Fil. 

Tester +612 
Kit $3.95 

Wired $5.95 
Fast-checks 
radio/TV tubes, 
pilot lamps, etc. 


R-C Bridge & R-C-L 
Comparator +950B 
Kit $19.95 

Wired $29.95 
Reads 0.5 ohms- 
500 megs, 

10 mmfd-5000 mfd, 
power factor 


Series /Parallel 
R-C Combination 
Box +1140 

Kit $13.95 
Wired $19.95 


omy zy 


VTVM Probes 
kit 

Peak-to-Peak $4.95 

p $3.75 
High Voltage 
Probe-1 
High Voltage 
Probe-2 
Scope Probes 
Demodulator . $3.75 
Direct $2.75 
Low Capacity. $3.75 


Tube Tester +625 
Kit $34.95 

Wired $49.95 

e tests 600 mil 
series string type 
tubes 

e illuminated 
roll-chart 

Pix Tube Test 
Adapter $4.50 


EIco 


Wired 
$6.95 
$4.95 


$6.95 
$4.95 
$5.75 


$3.95 
$5.75 


0 Hi-Fi ©) Ham Gear. 


6V & 12V Battery 
Eliminator 

& Charger +1050 
Kit $29.95 

Wired $38.95 
Extra-filtered for 
transistor equipt. 
+1060 Kit $38.95 
Wired $47.95 


33-00 Northern Bivd. 
L.1.C. 1, N.Y. 


Show me HOW TO SAVE 50% on [] Test Instruments 
(0 Send free Stereo Hi-Fi 
Guide. Send me FREE Catalog, name of neighborhood 
dealer. 


20,000 Ohms /Volt 
V-0-M +565 

Kit $24.95 

Wired $29.95 
1000 Ohms /Volt 
V-0-M =536 

Kit $12.90 

Wired $14.90 


c-9 
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Radio-Electronics 


Hugo Gernsback, Editor 


ELECT ROMY OGRAPHY 


... Electronics’ Newest Medical Tool... 


N 1791, Luigi Galvani first observed that a frog’s freshly 

skinned leg muscles reacted strongly to a weak electric 

current. He also noted that an electrical current in turn 

was generated during muscular contraction. 

Electromyography (Myo = Greek for muscle + Graphos 
= Greek, to write), a new medical technique, goes back 
to 1939. It has already joined the older electronic medical 
tools, the electrocardiograph used in heart diagnosis and 
the electroencephalograph in brain investigation. 

The electromyograph is fast becoming an important tool 
in the up-to-date physician’s office for the evaluation of 
neuromuscular disorders. The instrument is a very sensitive 
cathode-ray oscilloscope with a high-gain audio amplifier. 
It also can record both visual and audio action potentials 
permanently on tape. 

This is what the electromyograph does: 

1. It analyzes the amplitude of the individual muscle 
action, its potential, duration and waveform. 

2. It records muscle action following electrical stimula- 
tion of the connecting nerve. 

3. It analyzes muscle coordination. 

In addition, it gives the physician other technical data 
in muscle pathology. Thus any physiologic dysfunction that 
normally interferes with the propagation of an impulse 
down an axon (nerve cell) can be readily investigated with 
the electromyograph. 

Since many physicians and technicians are as yet un- 
familiar with the new instrument, a simple description 
of the myograph and procedures followed in its use are 
given here in the words of Dr. Barnard S. Post of the 
Department of Electromyography, St. John’s Episcopal Hos- 
pital, Brooklyn, N. Y.: 

“The instrument consists of a number of electronic 
levices coupled together in such a manner that the wave- 
form of the electrical potential in a muscle may be accu- 
rately depicted on a cathode-ray oscilloscope screen. Conver- 
sion of the same potential into an audio component is 
accomplished through the use of a loudspeaker driven by 
an audio amplifier. This is very valuable since each varia- 
ion of waveform has a characteristic sound which is dif- 
ferent from all the others and which, after some experience 
is gained, enables one to identify the type of wave just by 
its sound. The individuality of the sounds depends on the 
frequency of the waves plus their amplitudes. Permanent 
records may be made on film, magnetic tape, or on graph 
paper with the use of d’Arsonval galvanometers and pen- 
writers. 

“The electronic components which are combined are: A 
preamplifier having a very high noise-rejection ratio and 
a flat response to low frequencies and containing high- 
frequency cutoff circuits. This preamplifier’s output is fed 
into a multistage amplifier of sufficient gain to produce an 
increase in the signal value of approximately 100,000. This 
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amplifier is designed to prod bsolute minimum of 
waveform distortion possible. The output stage of this 
amplifier is then fed into the vertical input of the oscillo- 
scope and into the tape recorder w! nagnetically scribes 
the examination for restudy wher nvenient. Pictures of 
the waveforms may be photographed later during the play- 
back of the tape by arranging a trigger mechanism in the 
sweep circuit of the oscilloscope. 1 trigger synchronizes 
the sweep with the shutter of the camera. While the wave- 
forms are being recorded on tape, 
thereby also synchronizing the p 
the sake of clarification, it might be bette 
waveforms can be converted into ls only because their 
frequencies fall within the spectrum audible to the human 
ear (up to 15,000 to 20,000 cycle second).” 

The myography art has ev 1umber of special 
insulated electrode needles o1 which are directly 
inserted into the affected muscle, much as one uses the 
usual hollow-needle hypodermi 
connect the patient’s affected n 
circuit. 

The electrode needles do not re pain than felt 
during a normal antibiotic “‘shot.” The new needles différ 
from the standard hypodermics in that no liquid drug is 
used. Various types of needles are used—the most common 
one, the single wire coaxial, has a single wire within the 
hollow needle, the end of the wire and the needle tips con 
tacting the muscle. The double- or two-wire coaxial has two 
wires, both of which contact the muscle. In this case, the 
needle body does not act as an elec le. The needle, always 
sterilized prior to use, is inserted rapidly in the affected 
muscle to be examined. 

The patient, just as in electrocardiography, is provided 
with a grounding electrode which is made highly conductive 
by means of the usual alkaline paste. This is necessary 
because a _ low-resistance path for extraneous signals, 
which the body often picks up, must be provided. Further- 
more, larger voltages are usually present in the body tissues. 

Interesting, too, are the facts that the heart muscle has 
an output in millivolts, while voluntary muscles generate 
microvolts, and, furthermore, that a patient cannot influence 
the readings of the instrument 

The following is a condensed list of the various dysfunc 
tions or muscle impairments that a now studied and 


audio component, 
vith the sounds. For 
to state that the 


These are used to 
muscles into the 


diagnosed by the electromyograp! 

Neuromuscular disorders; nerve eks; protruding inter- 
vertebral disk (testing for location) ; iscular dystrophy; 
primary muscle atrophy; spinal muscular atrophy; polio- 
myelitis (examining persons des qualify for aid 
fund); impaired muscle re-educatior ised as a treatment 
in re-education); conditions wh produce tremors, spas- 
ticity, rigidity, etc.; and—possibly t nost valuable use 
of the electromyograph—is detecting the first signs of 
regeneration in peripheral ne —H. G. 
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opens | , : RUFUS P. TURNER* 


OLID-STATE research and development continues 
New provide intriguing new components for electroni 
cuits. One recent device uses a little-know 
; electrostriction. 
. Electrostriction is the contraction of a materi: 
CS " Bi. a voltage is applied to it. The amount of shrinking 
ie] upon the voltage. When the voltage is removed, tl 
springs back to its original size. The material cat 
7 ‘ . 
to vibrate by modulating or interrupting the applied vo 
wstas Thus, electrostriction is the dual of magnetostrict 
ececte@ee condition in which rods or bars of certain metal 
stretch or shrink under the influence of an applic 
field. However, the important difference is tl 
magnetostriction requires a continuous flow of 
electromagnetic coils, electrostriction demands 
Fig. 1—Electrostrictive ceramics: a—Silvered faces nothing but voltage to do the job (the only cu 
on ted the initial, short-time “displacement” flow 
charge the capacitance of the ceramic dielect 


va po ate eE ck ning Away tiny leakage current flowing through the ceramic’s « 
one 


gives simple thed of amplif high resistance). Thus, power is required to obtain 
dise’s contraction; e—Contracted disc with a mae 
face distorts into cup-shaped form when voltage is 
applied. - 
CERAMIC DISC 


*Author, Transistors, Theory and Practice, Gernsback Library 


ELECTROSTRICTIVE CERAMIC DISC 
SILVERED FACES 


SILVERED 
FACES 





CAPADYNES 
DISCHARGED 











T 
CERAMIC CONNECTIONS denasc . 
e IN THIS AREA 





Fig. 2-a—(Top far right) Two apndan is 
o— al —. — = liquid-filled cham- «| 1 Po >» 
; bottom far right) High-impedance » CAPILLARY 
voltmeter uses capadynes to indicate voltage ee oe ~ -~_~ TUBES 
ing meosured. 
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ical movement in magnetostriction, but 
virtually no power is needed for elec- 
trostriction. So the impedance of an 
electrostrictive device is high, an impor- 
tant feature in many electronic applica- 
tion. 

One electrostrictive material is bar- 
ium titanate. Mullenbach' scientists 
process this substance to yield electro- . 
strictive effects. Certain chemical addi- a Early version of Capa- 
tives impart this unique property to a ‘ switch made by Mullen- 
material which, in other forms is , bach Electrical Mfg. Co. 
already used in capacitors, phono pick- i 
ups, computer memories, shift registers, 
flip-flops, vibration and pressure trans- 
ducers, and dielectric amplifiers. An 
important objective of the processing 
is to minimize the familiar piezoelec- 
tric effect in the barium titanate. 

Fig. l-a shows the heart of the elec- 
trostrictive mechanism. Construction is 
simple. Each face of a thin dise of 
specially processed barium titanate is 
coated with a silver film which might 
be applied by firing, vacuum deposition 
or cathode sputtering. These films are 
the electrodes. In its construction, the 
unit resembles a disc type ceramic 
capacitor (and it is indeed a two-plate 
capacitor with a high-K—(high dielec- 


diameter and .02 inch thick shows a_ thermostat This complete assem- 
displacement of 2/1,000 inch when 200 bly of inrunt capacitor and 
volts are applied. The capacitance of metal d , padyne 
such a disc is .08 uf and its leakage 
resistance 100 megohms. What can they do? 
. ne nts : Mechanical motion is amplified in Capadyne ¢ t lready have beer 
tric constant)—electrostrictive dielec- , Ee : i . Sind ge oon 
: an ingenious, yet simple, way. A metal tested ext é everal applica- 
tric). co ee senile ; , : 
x ‘ disc is bonded to the electrostrictive tions. Ir 3 ‘ ‘ the capadyne is 
When a voltage is applied to the element (see Fig. 1-d). Now, when a mead ais th toot wtihsls dues ahiediil 
plates, as in Fig. 1-b, the ceramic disc voltage is applied to the electrostrictive on f , tage source, bat 
shrinks in radius. The manufacturer’s element, the contraction makes the 


: : : i remains conti1 lisplaced. In a 

specifications for a disc 3 inches in entire assembly distort into the cup comparable elect ignetic type device, 

Keone re . ; ‘ ; shape shown in Fig. l-e. The bending power must bi ed continuously. 
Mullenbach Div. of Electric Machinery Manu- : : . . : 

tachavion Co, Ene Museen Call. action resembles that of a bimetallic ‘ig. 2 show adynes in an experi- 
mental voltme hich has an extreme 

ly high imped e and may be able to 

Fig. 3-a—Hookup of an perform n the measurements pre 

electrostrictive loud- viously po nly with vtvm’s and 

. 3-b, ec, d—Con- electrostati« t ters The basis of 

an this unit is t ngement illustrated 

strictive relay. by Fig. 2-a. 1 padynes are mount- 

“d t to form the parallel 


wall : he When a voltage is 


applied to tl padynes, they cup in 
ward (as sl the right-hand side 
of the diag 1 accordingly narrow 
the chambe chamber is filled 
with oil 5 other suitable 
liquid and | cal outlet tube, 
the ci nes squeeze the 





liquid out of er and up into 
the ube ne ‘ ire excited. The 
liquid ru t he chamber when 
tne excit f tage removed. The 
heig f th n the tube is pro 
In Fig. 2-b, 

ve units are 

le in a multi 
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ious current 
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(either po t a seale length of 
2% inche I I $s proportional 
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Fig. 3-a shows how a lightweight 
high-impedance speaker employing the 
electrostrictive principle might be made. 
A capadyne disc is attached to a speaker 
cone by some. suitable mechanical 
fastening. Vibration of the disc, caused 
by an impressed audio-frequency volt- 
age, is conveyed directly to the cone. 
Since the capadyne unit is essentially 
nonconducting, it can be connected 
directly to the output stage of an audio 
amplifier. If the capadyne frequency 
response can be made suitable, such 
construction would eliminate the heavy 
magnet and low-impedance voice coil 
from the speaker and would greatly 
simplify coupling to the amplifier. 

An electrostrictive relay is available 
commercially.” The principle of this 
unit is illustrated by Figs. 3-b, ¢ and d. 
A rectangular electrostrictive element 
is bonded to each of two parallel strips 
of thin flexible metal as shown in Fig. 
3-b. Each strip thus forms a single 
capadyne. The strips are fastened 
permanently at their lower ends, mount- 
ed close together, and each has a contact 
on the inside of its free tip. 

When the relay is unenergized, the 
strips stand open (Fig. 3-c). When an 
exciting voltage is applied simulta- 
neously to the two capadynes, they 
bend toward each other and close the 
contacts (Fig. 3-d). Advantages of this 
relay are: 

*It is essentially voltage-operated 
and therefore high-impedance. 

*It requires no holding current, the 
only post-closure current being the 
small leakage current through the 
extremely high resistance of the ceramic 
(often 100 megohms). 

* Having no coils, it is immune to 
many of the disturbing effects of nearby 
magnetic fields. 


Things to come 
Many applications aside from those 

just. described are apparent. Capadyne 
dises are available, so a great deal of 
individual experimental and _ devel- 
opment work may be expected in the 
near future. 

Some of the applications which 
immediately suggest themselves are: 

* Electrostrictive amplifier. 
Electrostrictive buzzer (similar to Fig. 
3-b but with one capadyne strip and one 
external, stationary contact). 
Electrostrictive chopper. 

Nonmagnetic driver for vibrators, un- 

derwater sound generation and super- 

sonics. 

Frequency control device (similar to 

quartz crystal) for audio and subsonic 

oscillator stabilization. 

Transducer, voltage to pressure. 

Valve control. 

Electrostrictive modulator, 

Pressure generator. (Stacked capadynes 

have been used to produce 30,000 pounds 

per square inch on application of 200 

volts.) 

As materials and components con- 
tinue to improve, electrostriction may 
be expected to take over some of the 
electronic functions formerly performed 
exclusively by electromagnetism. END 


“The Capaswitch. 
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The industrial 
service technician 
runs into a tough 


one 


By GUY SLAUGHTER 


EDRO,” I said into the handset. 
“This is nuts. I don’t even know 
what I’m looking for.” 

“You’re looking for the relay 
that drops out first,” the familiar voice 
came back. “It should be a cinch to 
find.” 

“Sure it should,” I replied, with my 
best sarcasm. “There aren’t more than 
a million or so here. It should be a real 
breeze.” 

I was standing in the control base- 
ment of one of the local steel mills, 
staring suspiciously at a relay panel 
which extended maybe 50 feet each way 
from me. It was covered with relays, 
contactors and knife switches. I had 
been watching this particular section 
of the panel for nearly an hour now, 
which served me right for letting Pedro 
talk me into helping him troubleshoot 
industrial gear I didn’t know anything 
about. 

“Here we go again, Herk,” Pedro’s 
voice called. “The line’s going to start 
up. Pay attention, now.” 

I sighed in resignation and fixed my 
eyes on the panel in front of me. At 
once there was the snapping clack of a 
multitude of contacts closing in rapid 
sequence as armatures all up and down 
the control board picked up and seated 
solidly against their coils. Off to my 
right the arm of the motor-operated 
rheostat began its rotation, described 
its arc and came to a stop two-thirds 
of the way around. 

“The line’s up to speed,” Pedro’s 
voice came through the handset, ‘750 
a minute. Keep your eyes open.” 

“Yeah, yeah I’m looking.” 


and 


Ww 


Fifteen minutes later I was. stil! 
looking, while the sense of urgenc) 
I’d been feeling grew stronger. The 
motor-operated rheostat was holding at 
its two-thirds position. Most of the 
relays on the board were sealed in. The 
hum of the motors and generators up 
stairs carried down to me as a sleep- 
inducing drone. My eyes began to bur 
from the strain of staring. I blinke: 
them to ease the strain. And at that 
precise instant relays began dropping 
out with the staccato clatter of machine 
gun fire, first one and then all the rest 
on the panel in rapid sequence. The 
motor-operated rheostat buzzed back t 
zero, clicked its limit switch. 

“That was it, Herk,” Pedro yelled 
excitedly in my ear. “The line is dow? 
again. Which relay dropped out first?” 

“IT don’t have the faintest notion,” | 
said solemnly. “What’s more .. .” 

“Whattya mean?” Pedro demanded, 
his: voice climbing like a fire whistle 

“You’re standing right there. How 
could you miss it?” 

“It was easy. But I’m not standing 
here another minute. I’m coming up- 
stairs right now. Of all the darn fool 
ways you’ve figured out to waste my 
time, this one is the worst!” 

“Don’t get teed off, Herk,” the voice 
said pleadingly. “Just once more, please. 
We’ve got to find it.” 

I debated for a moment, gave in 
“Okay,” I sighed resignedly. “Once 
more. But make it fast. That doggon¢ 
coffee. . .” 

“Here we go,” Pedro’s voice cut in. 
“Keep your eyes open, now.” 

Relays picked up all over the boar: 
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and the motor-operated rheostat began 
its climb. “There’s 750. Watch those 
relays.” 

I watched them. For what seemed 
hours I wetched them. And nothing 
happened. Finally, I couldn’t stand it 
any longer. 

“Pedro,” I said into the handset. “I’m 
coming up. I’ve had it.” 

“Just a couple more minutes, Herk. 
It’s bound to drop out any second 
again.” 


Disconnected and disgusted 
I didn’t answer. Instead, I pulled the 
handset plug from the jack in the relay 


panel, stuck the instrument in my 
pocket and headed for the stairway. 
The noise of the operating floor grew 
thunderous as I climbed and, when I 
reached the top of the stairs, my ears 
were assailed by the hum of heavy 
machinery, the whine of the steel strip 
moving through ponderous rolls at 
hundreds of feet per minute and the 
clank-clank of the flying shear cutting 
the strip into yard-long sheets at the 
end of the line. Pedro met me a dozen 
steps from the stairway. His eyes were 
puzzled. 

“It’s so darn irregular, is what’s got 
me beat. One time it’ll kick out in just 
a few seconds. Next time it’ll run maybe 
a quarter of an hour.” 

“Yeah, tough. Well, let’s get out of 
here.” 

“You crazy?” Pedro wanted to know, 
giving me the troubled eye. “We can’t 
leave. Not ’til we find it, anyway.” 

“You want to bet? I’m sorry they’ve 
got troubles. But I’ve got troubles of 
my own.” 

“Herk,” Pedro said coldly, showing 
me the old frown, “Herk, this is serious. 
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The line can’t run until we find out 
which piece of electronic gear is trip- 
ping out its line-stop relay. We’ve been 
hired to do a job here, and we can’t 
run out. . .” 

“We?” I cut him off. “We can’t leave, 
and we’ve been hired?” 

Pedro’s face assumed the color of an 
overloaded rectifier. “We,” he echoed, 
flatly. “They called me in, and / called 
you in. That makes it we. And anyway, 
I need your help. For the honor of all 
radiomen everywhere, we’ve got to find 
the trouble.” 

“Oh, great,” I groaned. “Here we go 
with that ‘get-in-there-and-fight’ stuff 
again.” 

“Sure,” Pedro continued. His grin 
was back now, and he winked at me. 
“The future of industrial electronics is 
in our hands.” 

“Go-go-go,” I murmured. “Old buddy, 
how do you know the trouble’s in the 
electronic gear? Maybe one of the drive 
motors is kicking out on overload or 
something.” 

“The mill electricians have already 
checked their own gear,” Pedro replied. 
“They’ve even shorted out all the oil- 
pressure switches and stuff with jumper 
wires, but still the line kicks out. So 
all that’s left is the electronic equip- 
ment.” 

“But why pick on me? I don’t know 
anything about this gear, and I’m not 
sure you do either.” 

“Yes, I do,” Pedro said calmly. “And 
so do you. I’ve worked this stuff over 
before, and it’s routine electronic cir- 
cuitry, most of it. There isn’t a piece 
of stuff in the place you couldn’t bug 
out if you wanted to.” 

“Thanks, but I don’t want to. So you 
do it.” I turned to leave him, but he 


ELECTRONICS 


grabbed my elbow. 
“Wait,” he almost wailed. “I need 
your help. The thing is, the trouble’s 
not in the gear itself. It’s in one of the 
line circuits associated with it. Every 
piece of equipment in the place is inter- 
locked into the line-stop circuit, so that 
failure will stop everything dead. And 
one of the interlocks is dropping out. 
We’ve just got to find out which one.” 
“Okay,” I agreed, surrendering fo1 
the dozenth time that day. “But there 
must be a better approach than for me 
to stare at a million relays for hours 
on end, hoping to catch the culprit in 
the act.” 
“Any suggestions?” 
know. ; 
“Not a one. You think about it, and 
I’ll be right back. I’ve got an errand.” 
I headed for the washroom on the far 
side of the building, and went in. When 
I came out, the line was just starting 
up; it had been running a moment 
before. I stood there, while the line 
came up to full speed, thinking about 
that. Then I went back into the wash- 
room. The line was down again when I 
came out a moment later. I grinned to 
myself, happily. 


Pedro wanted to 


Enter the swami 

Pedro was wearing his most harried 
look when I found him. He was examin- 
ing the continuous-running time chart 
which showed, with an inked path along 
a paper strip, the speed of the line 
during every minute of every day. The 
section of chart he was staring at was 
a mess of inky zig-zags, like an oscillo- 
graph of a noise pulse, showing how the 
line had started and stopped dozens of 
times in a few hours. 

“Having consulted my crystal ball,” 
I chuckled gaily, “I am in a position to 
solve your problem es 

“You and your jokes,” the glum Pedro 
responded, not looking up from the 
chart. “I’m convulsed.” 

“Swami does not joke,’ I 
smugly. “Swami is all-seeing.” 

“You got a clue?” he demanded, let- 
ting the chart roll up on its spring- 
loaded mandrel 

“Water,” I said. “What pieces of elec- 
tronic gear are tied in with water?” 

Pedro pondered a moment. “Just two. 
The seam-welder ignitrons are water- 
cooled, and so is the X-ray gauge.” 

“Check ’em over. There’s your 
trouble.” 


intoned 
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Pedro didn’t hear me. “But the welder 
doesn’t run continuously,” he was say- 
ing, evidently to himself. “Only when 
a coil of steel runs out and the operator 
welds in a new one. Yet the line stops 
any time, during the weld or not. So 
that leaves the X-ray gauge.” He looked 
up at me, grinning. “Hope you’re right, 
Herk. Come on.” 

I came. He led the way to a big, steel- 
cabineted device parked alongside the 
line about halfway down. The cabinet 
bore a painted-on legend: Danger—X- 
Ray equipment—380,000 volts. 

Connected to the cabinet by a shielded 
cable an inch in diameter was another 
piece of equipment, a 3-foot long, U- 
shaped affair, through the open ends of 
which the steel strip ran on its way 
from the tin-plating tanks, past the 
melter and oiler towers, and on toward 
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the hole-detecting equipment and the 
flying shear. 

“That’s the X-ray head,” Pedro ex- 
plained, pointing at the U-shaped de- 
vice. “‘The X-ray tube is in the part on 
top of the strip, and there’s an electron- 
multiplier photocell in the part under 
the strip. The gadget gauges the thick- 
ness of the strip continuously.” He 
jerked a thumb at the cabinet alongside 
us. “The power supplies, de amplifiers 
and comparator circuitry are in there.” 

“What’s water used for?” I asked, 
bewildered. 


“Cooling the X-ray tube, stupid,” 


Pedro grinned. “What else?” 

“Yeah,” I said. “What else? But 
what’s the connection between it and 
the line-stop circuits?” 

Pedro shrugged. “Beats me. Unless 
there’s a pressure switch in the water 
line. We'll have to check.” 

He crawled around on the floor, under 
the strip, which ran horizontally here 
about 3 feet above the floor. After a 
minute, he beckoned me to join him. I 
ducked under the moving strip re- 
luctantly, looked where he was pointing. 
There was a water line there, sure 
enough, of %-inch galvanized pipe. And 
strapped to the water pipe was a foot- 
square steel box, maybe 6 inches deep, 
its top a flat sheet of steel held on by 
four screws. Pedro was already working 
on them with a screwdriver. He removed 
the top, peered inside. I crept closer 
for a better look. Inside the box was a 
transformer whose primary leads dis- 
appeared into the cement floor through 
a piece of conduit, and whose secondary 
leads were clamped securely to the 
water pipe, about 6 inches apart. In the 
center of the 6-inch pipe section between 
the clamps, a small, black object re- 
sembling a microswitch was strapped 
to the water line. A pair of leads from 
it also disappeared into the same piece 
of conduit. 

“Interesting,” I 
esting. What is it?” 

Pedro grinned at me happily. “Can’t 
you guess, Herk? I can. Instead of a 
pressure switch in the water line, the 
X-ray gauge manufacturer used a 
thermal protector. That transformer 
must be a current affair which feeds 
a few amperes through that short sec- 
tion of water pipe. A normal flow of 
water prevents this current flow from 
heating the pipe significantly, while a 
water failure kills the cooling action 
and makes the pipe-and-transformer 
into a regular solder gun. The gizmo 
that looks like a microswitch must be 
a bimetal thermal cutout interlocked 
into the line-stop circuit through one 
of the relays on the board downstairs. 
If the water fails, the pipe gets hot, the 
thermal cutout opens and the relay 


said. “Most inter- 


drops out. Simple and huh?” 


A fluid situation 


It proved to be just that simple. I 
watched while Pedro hunted up one of 
the electricians, got him to bring us a 
handful of blueprints, and finally found 
one that showed an interlock relay in 
the line-stop circuit whose coil was fed 
through a thermal cutout. 

“There it is,” Pedro told the elec 
trician, pointing out the relay in ques 
tion. “Block that one in, and you’re 
back in préduction. Then you bette 
have a pipefitter check out the wate: 
line to the X-ray gauge and see what’s 
lousing up the flow. Maybe that par- 
ticular run of pipe is corroded almost 
shut, or maybe the trouble is in the 
pressure line to this whole end of the 
mill. Anyway, I’ve shut down the X-ray 
gauge until he gets the water fixed, and 
told the production operator he'll have 
to check the strip with a mechanical 
gauge meanwhile.” 

The electrican grinned 
off. Pedro turned to me. 

“Okay, Herk, give. 
crystal-ball stuff?” 

“T don’t know how I do it,” I said. 
“Sometimes it frightens me. It must be 
a gift. Like telepathy, or clairvoyance, 
Oe ia 
“Hold it, Swami,” Pedro said testily. 
“When I turn in our bill, they’ll ask me 
how we found the trouble. Shall I tell 
them it came to you in a vision?” 

“No, I guess not.” I grinned at him 
“Just tell them I noticed that the line 
stopped whenever I flushed the toilet, 
and...” 

“That’s enough,” 
take it from there.” 

And he did. ... 
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easy, 


and trotted 


What’s_ this 


Pedro said. “I'll 


END 


Now we've got 
The courts on our side! 


Since January 


1956, RADIO-ELECTRONICS 


sisted that mail order tube advertisers tell you 


that their tubes are new and unused or that 


+} 


seconds or rejects, if such is the case. We refus: 
advertising which did not comply. Now the courts | 
enjoined a number of such advertisers from misr 
senting used or rejected tubes as new merchandise. A 


forward step for the protection of ali tube buyers 
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AS 


always, you can be sure of a fair deal when you | 


tubes from RADIO-ELECTRONICS advertisers 
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Industrial electronic weighing system in action. 


Technicians look at 


Part I—More dollars for the 
electronic technician, if 
he can keep an electronic 


scale working. Here’s 


the stor 


"= LWEIGHING SYSTEMS] 


NDUSTRIAL electronic weighing in- ens it 1/1,000,000 inch, 20 pounds will of the particular steel used.) 
stallations are becoming more and __ shorten it 2/1,000,000 inch. When the If excessive tension or compression 
more common. From fueling moon weight is removed, the steel immediately is applied, the steel may not return to 
rockets to weighing moving highway _ returns to its original length of exactly its exact original length. However, all 

trucks and railway cars, the versatility 1 inch. electronic weighing systems can with- 
of electronic weighing is unchallenged. Length continues to vary almost stand severe overloads without perma- 

Such installations have extremely exactly in proportion to the weight or nently changing calibration. 

interesting instrumentation and elec- force on the rod until the rod has The absence of lever arms, balances 
tronic circuits. They are unlike any- changed by about .003 inch. (This, of or other mechanical parts, and im- 
thing seen in TV or radio. Industrial course, depends upon the properties munity to shock and vibration are 
technicians in particular will find the obvious advantages of electronic weigh- 
circuits novel and challenging. 10-ib WEIGHT § 204b WEIGHT ing. After all, the sensing device is as 


rugged as tool steel 

How they work 4 Infinitesimal changes in length of the 

All’ commercial electronic weighing ba Zs steel supporting bar (called a _ load 
systems (with rare exceptions) meas- 000, 000,002" column) are measured electronically. 
ure the slight elongation or shortening LOAD To do this, a special resistor, called 
of a piece of tool steel. Tool steel be- om a strain gauge, is cemented to the load 
haves like a very precise and accurate column. The gauge is a grid-shaped 
spring. TOOL-STEEL RODS resistor etched (like etched-circuit 

_For example, in Fig. I-1 we show a Fig. I-1—Length of tool-steel support- 
piece of steel rod 1 inch long. If 10 jng column changes in direct propor- 
pounds placed on top of the rod short- tion to weight it supports. fine resistanc 


boards) upon the surface of a very 
thin plastic, or fabricated from very 
wire cemented to a paper 
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Fig. I-2—Two strain gauges are at- 

tached to load column and are connected 

to inactive resistors R2 and R3 to form 
Wheatstone bridge. 


backing. The backing is extremely thin 
but insulates the resistor from the load 
column. 

Because of the intimate bond of 
strain gauge to load column, the gauge 
follows any expansion of contraction 
of the column. As the load column de- 
creases in length, the strain-gauge re- 
sistance decreases and vice versa. 

The resistance of the strain gauge 
is a direct indication of the load-column 
length. However, the resistance change 
from no load to full load is very small 
—generally less than 0.5%. For high 
resolution and accuracy, the measur- 
ing instruments must detect and meas- 
ure resistance changes of .0005% or 
hetter. 


Measuring circuits 

Fig. I-2 is a practical circuit for de- 
tecting load-column length changes. 
Two strain gauges (Rl and R4) are 
bonded to the load column in the same 
direction as the forces on the column. 

These active resistances, as they are 
called, are connected to precision re- 
sistors (R2 and R3) in a Wheatstone 
bridge and an excitation voltage is ap- 
plied. The four resistors are exactly 
equal in resistance so, with no load on 
the column, there is little if any output 
voltage (or potential difference) from 
terminal C to D. 

If the load column is tensed or com- 
pressed, the bridge is unbalanced and 
a voltage proportional to the weight or 
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force appears across terminals C and D. 

If the force is compression, terminal 
C develops the same polarity (or 
instantaneous polarity) as terminal A, 
and terminal D the same as terminal B. 
Tension causes exactly the opposite: 
C has the same polarity as terminal B 
and D the same as terminal A. The 
polarity (or phase) of the output 
changes when the load column goes 
from compression to tension. 

The combination of load column, 
active resistors, inactive resistors and 
protective housing is called a load cell. 
Typically, the load cell is robust in 
appearance and rather heavy for its 
size. 

Most load cells are 120- or 450-ohm 


ADDITIONAL LOAD CELLS 


LOAD CELL 


causes excessive heating and resistance 
drift. Very high excitation voltages, of 
course, may permanently upset the 
resistance balance or even produce 
burnout. 

Load cells, on the average, provide 
about 2-mv maximum output for each 
volt of excitation. If the excitation 
voltage is lower than optimum, extreme 
difficulties arise because of the very 
poor signal-to-stray-noise ratio. 

Generally, 6 volts is applied to 120- 
ohm load cells and 20 volts to 450-ohm 
cells. 


Weight indication 


So far, we have found that electronic 
weighing measures the mechanical 
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MILLIVOLT METER CALIBRATED IN POUNDS 
Fig. I-3—Circuit arrangement for 


units, with probably more 120-ohm units 
in operation than any other type. The 
resistance refers to the input resistance 
or the resistance the excitation voltage 
must feed. It is also the resistance of 
each leg of the Wheatstone bridge, since 
four equal resistors connected in series- 
parallel have a total resistance equal 
to any single resistor. 

We have simplified the load cell’s 
construction. Some units are based on 
lever action, others contain as many as 
16 strain gauges. Small series resistors 
compensate for variations of the steel’s 
elasticity. 

The maximum excitation or input 
voltage depends upon the power-dis- 
sipating abilities of the resistors within 
the load cell. Too much excitation 


Cutaway view of two load cells. Single-column unit at left is siniplified version to 
show internal construction. Multi-column unit on right is made by Cox & Stevens, 
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direct indication of load-cell output. 


strain in a load column by using sensi- 
tive resistors in a Wheatstone bridge 
to produce a voltage output propor- 
tional to the force on the load cell. 
Now we come to measuring the output 
voltage of the load cell and indicating 
it directly in pounds. The simplest 
method uses a very stable source of 
excitation voltage for the load cell 
(any change in excitation directly 
affects the accuracy) and a millivolt- 
meter connected to its output. 

Either ac or de may be used with 
ac or de millivoltmeters. However, the 
accuracy of such systems is inherently 
limited—usually to within several per- 
cent, as compared to the closer than 
1% accuracy of null-balance instru- 
ments. 

Nevertheless, the system is used to 
measure the weight of vehicles in motion 
over a section of highway. A special 
section of roadway is supported by 
several load cells and their electrical 
outputs are added and measured by a 
recording ac voltmeter. 

A recording voltmeter is necessary 
since the truck passes over the weighing 
section much too fast for a human 
observer to read the meters. After the 
truck has passed, each axle’s weight is 
read from the chart. 

In another application, the truck 
weight, if it exceeds the legal limit, 
trips a relay, alerting the vehicle inspec- 
tion bureau to the violation. 

Fig.—3 is a typical setup for directly 
reading the load-cell output. If load 
cells are connected in parallel, their 
outputs add or subtract according to 
the terminal polarity. Normally, only 
450-ohm load cells are connected in 
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Fig. I-4—A null-balance servo system. 


parallel, since low-resistance load cells 
in parallel suffer from errors caused 
by the resistance of the excitation wires. 


Null-balance indicator 

Null-balance indicators are common- 
ly used in commercial weighing appli- 
cations. They are inherently very accu- 
rate (in the range of 0.1%) and, with 
care, can indicate weight changes of 
1 part in 10,000. 

Looking at Fig. I—4, we notice that 
one or more load cells are fed from a 
common transformer (we have series- 
connected the load cells in this illustra- 
tion since parallel operation is shown 
in Fig. I-8). With series connection, 
each load cell is fed from a separate 
winding. 

The windings are accurately matched 
in voltage output. If they were not, 
each load cell, because of slight differ- 
ences in excitation, would give a dif- 
ferent output for a given weight. 

Two potentiometer circuits are fed 
from two additional windings on the 
same transformer. One potentiometer is 
called the zero adjustment (ZERO ADJ). 
The other is the INDICATING or slide- 
wire pot. The slide-wire potentiometer 
is mechanically linked to a_ weight- 
indicating dial or weight-printing 
mechanism. 

If we move the slide-wire contact, 
a point will be found where the voltage 
is exactly equal to the load-cell output. 

An amplifier detects any difference 
between the slide-wire voltage and the 
load-cell output and causes an electric 
motor to turn the slide-wire contact 
until the load-cell output is exactly 
balanced. Thus the output voltage from 
the slide-wire fallows the load-cell out- 
put. As load-cell output increases, the 
slide-wire rotates upscale until a bal- 
ance is reached. If load-cell output 
drops, the motor rotates in the opposite 
direction until a balance is reached. 

A particular advantage of the null- 
balance system is that variations in 
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line voltage do not, within wide limits, 
affect the system’s accuracy. Any varia- 
tion in load-cell excitation is cancelled 
by equal variations in the balancing 
voltages. 

Also, with this method, changes in 
amplifier gain vary only the null sensi- 
tivity (more than enough gain is usu- 
ally available) without affecting the 
accuracy. 

Resistor R., referring again to Fig. 
I-4, is a ZERO ADJUST control. It cancels 
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any unbalance in the load 
used to cancel any 
in the weighing system. 

For example, if a truck is driven 
onto an electronic-scale platform, the 
scale, of course, reads the weight of 
the truck. However, by turning the 
ZERO ADJ, we can make the scale read- 
ing move back to zero, effectively sub- 
tracting the truck’s weight before it 
is loaded. 


electrically 
cell, or it may be 
fixed weight 


Resistors Rr and R, are equal. There- 
fore, in its center position, the zero 
control has no effect. Turned to either 
side of center, however, it will cancel 
either a push or pull on the scale. 

Resistors R» establish a dial 
zero just slightly away from the end 
of R,. This makes the scale zero immune 
to any changes of Ra during calibration. 

The weight-reading device is linked 
directly to the slide-wire. The three 
usual indicating mechanisms are: a 
simple pointer-and-dial arrangement; 
Veeder-Root type number wheels geared 
to the slide-wire, and number wheels 
that stamp the weight on a card or 
tape through a typewriter ribbon. 

Usually, the indicators are located 
considerable from the point 
of weighing. In large industrial 
installations, a single indicator, through 
a selector switch, shows weights at 
widely spaced points. 
month we continue our survey 
hing equipment with 
techniques that 
units. 

TO BE CONTINUED 
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OTL Transistor Amplifier 


An 8-watt, 8-transistor job that can be driven to full 
output by a ceramic cartridge. Two of them would be 
ideal for a humless stereo setup. 


Integrated Stereo Amplifiers 


Why use one instead of the familiar old pre-amp sys- 
tem? This question is answered and some of the fea- 
tures, circuit differences and outstanding points de- 
scribed in a survey of the integrated amplifiers now 


on the market. 


Visual Trouble Checking 


The best way to run down faults in a TV 
receiver is to identify them on the screen. 
In another of his visual diagnosis articles, 
A. V. J. Martin shows a series of defective 
pictures, tells what causes them and how 


they are cured. 


Improved Transistor Checker 


For greater accuracy and to save checking 
time, this instrument uses two meters. 


simple construction job. 





And in tune with the 
up-swinging fall in- 
terest in stereo and 


hi-fi, timely articles 
on developments in 
A this rapidly expand- 


ing field. 
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By ERIC LESLIE 


Radio-frequency heating and 
a novel adaption of an old 
technique combine to give us 
low-cost transistors 


COVER FEATURE 


99999 


EMICONDUCTORS have made some revolutionary changes in communica- 

tions techniques. They have also given us new meanings for some old phrases. 

The expression “99.9% pure” used to stand for something very close to the 

idea of perfection. In a world of transistors, diodes and solar cells, it describes 
gross impurity. Semiconductors have to be about 99.99999999% pure. This repre- 
sents an impurity of 1 atom in 10,000,000,000, a number equivalent to one 
individual in five generations of the whole human race. 

Chemists have long known how to obtain pure samples of any material that 
can be crystallized. The substance is melted and part of it formed into a crystal 
or crystals. In crystallizing, it tends to select atoms that build up the crystal 
lattice in a regular pattern, so impurities are pretty much left in the melted 
portion. (An example is the formation of ice in salt water. The salt is driven out 
and the ice is composed of nearly fresh water.) 

To increase the purity of such crystals, the material is again melted and the 
larger portion of it recrystallized. This process can be repeated till a practically 
pure material results. 

Such pure materials often act in a startlingly different way than common 
“99.9% pure” substances, which have one alien atom in every thousand. For 
example, pure water is an excellent insulator. Yet the purest water available in 
ordinary life is such a good conductor that a water pipe is always considered a 
near-perfect ground. 

The germanium, silicon and other materials used in diodes and transistors do 
contain impurities, it is true, but these 
must be of the correct substances and 
be added in rigidly controlled quantities 


How the material is purified. As the in- 

got (a single crystal of germanium) is 

moved through the heater rings, the 

molten zones travel along it, each car- 

rying a fraction ba = toward 
e end. 
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—quantities so small they would not be 
detected by ordinary “99.9°% pure” 
methods of analysis. 

Semiconductor purity must also be 
gained in a way that will keep diode 
and transistor production costs low, to 
permit their general use. The process 
of repeated crystallization and remelt- 
ing has had its triumphs in the dis- 
covery of new elements, but the cost 
per gram (or milligram) of any mate- 
rial so made would forbid its use in 
most commercial applications. 

The invention of zone melting by 
W. G. Pfann of the Bell Telephone 
Laboratories was the step that made 
transistors commercially practical. In 
this technique, instead of melting down 
the crystal, it is left intact, and only 
a narrow zone of it melted by induction 
from an rf heating coil, as shown in the 
cover photograph and the diagram. The 
zone is moved along the crystal, leaving 
the material behind it purer than that 
ahead. The impurities are carried along 
in the melted area to the end of the 
crystal. Several zones may be swept 
along the crystal, one following the 
other, as shown in the figure. The end 
of the crystal containing the impurities 
is then cut off, leaving ultra-pure 
material. 

Various methods of moving the 
melted zones along the material may 
be used. A common one is to support 
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the crystal in a cradle of graphite and 
draw it slowly through a number of 
coils. In some setups, the crystal re- 
mains still and the coils move. Either 
way, the molten zone must be kept 
narrow enough for skin tension of the 
substance to keep the molten material 
in place. Too large a melted area might 
cause the material to go out of shape, 
or even drip. Most semiconductor crys- 
tals are made in the form of long rods. 
If the zone has to be kept narrow, 
these rods can be made with a smail 
diameter, or the material may be cut 
into thin plates or even made up in 
the form of tubes. 


Can add impurities, too 

Zone melting is used for another 
purpose in the manufacture of tran- 
sistor material. Such elements as ger- 
manium and silicon are made _ into 
p-type or n-type material by adding 
fantastically small amounts of im- 
purities, usually in the order of 1 part 
in 100,000,000. This would be roughly 
equivalent to two persons in the popula- 
tion of the United States. Antimony 
might be added to germanium for an 
n-type crystal, indium for a p-type. 

To “dope” the crystal with the in- 
finitesimal quantity of impurity re- 
quired and at the same time assure 
uniform doping, zone melting is again 
employed. A small amount of antimony 
is dissolved in the molten zone to pro- 
duce an n-type crystal. The amount of 
antimony that solidifies behind the 
molten zone is in proportion to the 
amount of antimony in the melted por- 
tion. An exceedingly small amount of 
antimony solidifies out, so the propor- 
tion remains practically the same over 
the whole crystal. This makes it possible 
to obtain p- and n-type material of 
uniform characteristics, producing tran- 
sistors to closer tolerances. 


More to come 

As great an advance as was the 
invention of zone melting, recent im- 
provements have made even greater 
purity and lower cost possible. One of 
these is a continuous process, making 
for more efficient production than the 
crystal-by-crystal batch technique. In 
effect (though not in mechanical 
arrangement), new molten material is 
fed in at the center of the crystal, 
through which melted zones travel con- 
tinuously in one direction. Pure semi- 
conductor material is harvested at one 
end of the rod, while impure material 
is cut off at the other. 

A floating-zone technique increases 
the purity even beyond the figures 
already given, by holding the material 
in a vertical position while a molten 
zone is swept through it by a moving 
coil. The crystal is supported only at 
the ends, which are cut off afterwards, 
so it is in contact with no other mate- 
rial. Thus any chance of contamination 
is reduced. Still other techniques in 
the laboratory stage, or starting in 
production, promise us even better and 
less costly diodes, transistors and solar 
cells in the future. END 
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DIRECT-COUPLED 


TRANSISTOR CIRCUITS 
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Surface-barrier transistors permit 


direct-coupled circuits 


By NATHANIEL RHITA 


URFACE-BARRIER transistors have 

at least two rather unusual char- 
acteristics. They can operate at high 
frequencies (to 50 me at least) and they 
require low collector voltage. Linear 
response results even when the collector 
voltage is equal to or lower than the 
base voltage. Thus transistors can be 
direct-coupled, the collector of one being 
tied directly to the base of the next. 
Several novel circuits of this type will 
be shown here. 

Fig. 1 is a direct-coupled “saturation 
flip-flop” circuit. In a practical situa- 
tion the load resistors may be 1,000 
ohms and the supply 1.5 volts. Assume 
that V1 is conducting. The drop across 
Rl drives the base of V2 almost to 
ground potential, blocking this trans- 
istor. Now, if a positive pulse is fed to 
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> SATURATION FLIP-FLOP ? 


Fig. 1—Direct-coupled saturation flip- 
flop circuit. 


the base of V1, it will cease to conduct. 
Its collector approaches — 1.5 volts, 
driving V2 into saturation. Thus one 
(and only one) transistor is always 
saturated. Furthermore, a positive pulse 
fed to the base of a conducting trans- 
istor will block it and at the same time 
unblock the other. 

Fig. 1 is easily converted to multi- 
vibrator action. Capacitor C and re- 
sistor R3 must be added (see Fig. 2.) 
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Fig. 2—Saturation flip-flop converted to 
a multivibrator. 


Typical values are 50 uwxf and 10,000 
ohms, respectively. The third transistor, 
V3, controls trigger action. 

Normally V2 is the saturated trans- 
istor, while V1 is the blocked one. This 
is true because R2 has the lower col- 
lector load value, therefore it permits 


larger flow. Normally V3 is blocked. 
When a negative pulse is applied té 
its base, it conducts and its collectoi 
approaches ground potential. A positive 
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Fig. 3—And circuit passes current only 
when all three transistors are conducting. 


~ 


pulse passes through C and reaches the 
base of V2, which blocks. Of course V1 
begins to conduct and it remains satu- 
rated until C has had a chance to dis- 
charge. Then, V2 returns to its normal 
saturated value and V1 is_ blocked 
again. 

Another useful circuit for surface- 
barrier transistors is drawn in Fig. 3. 
The three stages are all directly 
coupled. This is called an “and” circuit 
which passes no current unless V1 and 
V2 and V3 are all conducting. When 
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Fig. 4—Or circuit passes current when 
any one transistor conducts. 


any base is grounded, that particular 
transistor blocks and prevents output. 
This diagram assumes a stage gain of 
10. For example, 140 wa through the 
base of V3 corresponds to a flow of 
1400 wa through its collector, and so 
on. There is a limit to the number of 
stages in the network, since there is a 
progressive decrease in current from 
one transistor to the next. In practice, 
up to five transistors may be connected. 

Fig. 4 is called an circuit. Out- 
put may be obtained when any trans- 
istor, V1 or V2 or V3 conducts. Each 
must be capable of passing sufficient 
current to operate the load for the 
desired application. END 
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In July and August 
the U. S. S. R. held 
their Soviet Exhibition 
of Science, Technology 
and Culture at the 
Coliseum in New York 
City. Some of the 
electronic displays are 
shown here. 


ay 


GCA RADAR SYSTEM designed to guide planes to safe 
landings and takeoffs at Russian airfields was the largest elec- 
tronic display at the exhibition. Four radar indicators are used. 
The three to the left are TV screens with special scans, and 
give indications of the approaching plane’s position in relation 
to the airfield, the runway and the glide path. (Computers, not 
shown, translate radar indications into TV images to get clear, 
easy-to-see traces.) Fourth indicator, an ordinary radar screen, 
shows the plane’s distance from the field. Working model of 
airfield in background shows how planes land and take off, 
following control tower instructions. No statement was made 
as to whether such a system was in use or being constructed 
at any airport in the Soviet Union, or whether it was simply 
a design for the future. 


A. S. POPOV’s bust looms over the exhibition from 
one of the most commanding positions in the hall, over- 
looking some of his early equipment and that of P. L. 
Shilling, another early worker in electrical communica- 
tions. (Boris Rosing is celebrated in the television sec- 
tion.) Russia’s pioneer of radio, Popov, established a sta- 
tion at Kronstadt in March, 1897, and in 1900 his 
equipment was used in what was possibly the first rescue 
at sea by radio, when the icebreaker Ermak was in- 
structed by wireless to rescue a group of fishermen 
stranded on floe ice. For this and other reasons, Popov is 
described as “The Inventor of Radio” on the placard 
below. (Of course, RADIO-ELECTRONICS readers 
know that radio is an American invention, Dr. Loomis 
having taken out a patent on a radio communications 
system in 1872—while Popov was still in school—some 
6 years after he had actually succeeded in transmitting 
a signal 14 miles. See RADIO-ELECTRONICS, April 
1959, page 48.) 


FOLDAWAY TV 
RECEIVER keeps its 
chassis hidden from 
view in the ends of the 
table. When not in use, 
the picture tube is con- 
cealed inside the table 
too, and a chess board 
adorns the table top. 
The set features a 
“Shortnik” 110° picture 
tube. 


THERMONUCLEAR POWER PLANT uses plasma 
technique. This highly-heated (up to 10 times the temper 
ature of the sun) gas (plasma) is contained in the torodial 
core in the center of the unit. Electric current fed through 
the spiral coil around the core heats the gas to the high 
temperatures at which atomic reaction may occur. The mag 
netic field introduced by current in the coil stabilizes the 
plasma, keeping it away from the sides of the chamber: 

it would melt the walls if it approached them. The Rus- 
sians call their device a pulse transformer and have named 

*Or, in English, What’s New? it “Thermonuclear Installation Alpha.” 
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BROADCAST-BAND BOOSTER — 


R4,S (ON- OFF GAIN) Cl (TUNING) 


Gain and tuning controls are on the front of the mounting 


board. 


> 


Everything mounts on a small sheet of perforated 
board. Note that L and T are perpendicular. 
BENCH BLEILELELELEEEs 
Unit was tested with both -- 
transistor and vacuum-tube  re- 
ceivers. In all cases sensitivity of 
the receiver was markedly im- 
proved. Stations that were just @ 
barely above the noise level came @ 


TESTED 
@ in loud and clear. Some stations that could not @ 
Meven be heard before the booster was turned @ 


@ on, also came in clearly. s 
mw One inherent difficulty—the booster cannot mg 
gm be used with some old radios that have a loop » 
g antenna. Some type of ferrite core antenna 
must be in the receiver. Otherwise coupling 
between the booster and the receiver is too 
poor to permit the booster to do its job. - 
BEEBE BEEBE SSB RRB RBRE REE EES 
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Add sensitivity to your portable radio 
without making any physical connec- 


tions between it and the booster 


By |. QUEEN 


EDITORIAL ASSOCIATE 


S your portable radio inadequate when played in some 

locations? Do you like to stay up late listening to pro- 

grams from distant cities? Would you like to extend the 

range of your portable? If the answer to any of these 
questions is yes, this booster may solve your problem. It is 
an rf stage coupled inductively to radio to increase 
its gain tremendously. No made 
between the units. 

To use the booster, tune your radio to the desired station 
and adjust for maximum output. Place the booster output 
coil L near the radio’s antenna tune the booster for 
maximum signal. Advance the GAIN control as 
required. Stations normally at whisper strength will come 
up to full local level. Very often stations that are inaudible 
with the radio alone are brought in loud and clear with the 
booster added! 

The circuit is very simple. See the diagram and photo- 
graphs. T is the booster’s antenna. L is the output coil 
mounted at right angles to T. The output coil is untuned 
so no neutralization is needed. I removed 10 turns from it 
to make sure that it would not resonate in the broadcast 
band. Note that the collector end of this coil is mounted 
near the transistor and a short lead connects the two parts. 

L and T are tied to the perforated baseboard with heavy 
thread. 

L acts as primary of a transformer, its secondary being 
the radio ferrite antenna to which it is coupled. 

The antenna transformer covers the entire broadcast 
band when connected to the antenna section of a two-gang 
variable capacitor (see parts list). 

A major requirement is that the radio antenna coil be 
accessible for close coupling to L. This true of most 
portable transistor sets. Results are better when L is at 
right angles or coaxial with either end of the radio’s 
antenna. But experiment to determine relative distances 
and positions for these units. Of course, T may be oriented 
for maximum pickup from the desired station. 

If oscillations occur with R4 turned up all the way, 
readjust it until they just cease. This is the most sensitive 
setting. If no oscillations occur, the resistance may be 
reduced to zero for maximum gain. Battery drain is approx- 
imately 1 ma. END 


your 


wired connections are 


and 


booster’s 


is 


OUTPUT COIL 
(10 TURNS REMOVED 
FROM COLLECTOR END) 


Ri—3,900 ohms 
R2—39,000 ohms 
R3—220 ohms 
R4—pot, 10,000 ohms, with spst switch 
(Lafayette VC-28 or equivalent) 
All fixed resistors are 1/2-watt 10%, 
C!i—208-uuf variable capacitor (Antenna 
section of Lafayette MS-270) 
—.01 pf 
C3—.005 uf 
BATT—?9 volts 
T—ferrite-core antenna transformer 


2N544 
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(Lafayette MS-329 or equivalent) 
L—ferrite core antenna coil 

(Lafayette MS-272 or equivalent) 
V—2N544 


GAIN 
~ + *S$ 
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Mounting board, 2% x 4% inches 


BATT ON-OFF 
Battery holder 


Circuit of the one-transistor rf booster. Miscellaneous hardware 





they work 


Some fundamental information, 
plus a close look at two 
11-meter units with a detailed 
discussion of their circuits 


By ROBERT F. SCOTT 


TECHNICAL EDITOR 


AST September, the FCC withdrew 
the 1l-meter band (26.960 to 
27.230 mc) from Amateur use 
and assigned it to the Citizens 

radio service. This move was prompted 
by a great need for additional spectrum 
space for radiotelephone use by indi- 
viduals, corporations and partnerships 
and particularly those not eligible fo 
licenses in the Land Transportation 01 
Industrial radio services. There was 
also a need for additional frequencies 
for radio control of models, garage 
door openers and similar devices and 
for actuating signals and devices fo. 
attracting attention. 

This new 11-meter Citizens band is 
for use by class-C and class-D stations. 
No tests or examinations are required 
but authorization to operate must be 
obtained from the FCC. Class-C licenses 
are for remote control using tone modu- 
lation or on-off unmodulated carrie? 
on 26.955, 27.045, 27.095, 27.145, 27.195 
and 27.255 mc. Maximum power input 
to the plate of the stage feeding the 
antenna is 30 watts on 27.255 me and 
5 watts on the other five class-C fre 
quencies. Licensees of class-C stations 
must be at least 12 years old. 

The class-D section of the Citizens 
radio service is of the greatest interest 
to the general public since its uses 
practically endless. Its purpose 
provide private short-range radiotele- 
phone communications. Sportsmen can 
use this band to maintain contact 
each other in the field or with 
camp. Farmers, contractors, deliver 
men and small business firms may use 
the band for maintaining contact be 
tween office and equipment. A husband, 
driving home from the office, can cal] 
his wife by radiotelephone and tell her 
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when to put on the steaks or can report delays in traffic. 
Applicants must be at least 18 years old to be eligible for 
a license on this band. : 

Class-D Citizens radio stations are mobile’ AM radio- 
telephone only, operating with a maximum power input of 
5 watts to the final amplifier. Tone modulation may be used 
as an aid to establishing and maintaining contact between 
stations. They have available 22 channels averaging 10 ke 
apart between 26.965 and 27.225 mc. The table shows the 
channel numbers and their corresponding frequencies. 

The effective range of transceivers for class-D operation 
depends on the height and types of antennas used at the 
receiving and transmitting locations and on interference 
conditions. Generally, the maximum range is 15 to 20 miles. 
Mobiles cover 1 to 3 miles in cities, up to 10 miles in open 
country and up to 15 miles over water. When operating 
base to mobile or base to base the coverage often increases 
because of higher and more efficient antennas at the base 
stations. 


Transceiver circuits 

Transceivers in class-D service range from 4 to 10 tubes 
or more with one or more being used in circuits common to 
the transmitter and receiver sections. For example, tubes 
in the speech amplifier and modulator circuits of the trans- 


1 This definition includes hand- and pack-carried units. Class-C and D 
Citizens radio stations are authorized as mobile stations only but the 
FCC rules provide for operations in fixed locations. 
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mitter are frequently used in the receiver between the output 
of the detector and the speaker. 

The receiver sections in transceivers vary from simple 
rf amplifier and superregenerative detectors to elaborate 
dual-conversion superhets with such features as automatic 
noise limiters or clippers to squelch circuits. 

Transmitter rf circuits are generally just what we would 
expect to find in use on the Amateur bands. They are all 
crystal-controlled and range from the simple modulated 
oscillator in the RCA transceiver described in this article 
to multi-tube rigs with oscillator, frequency multiplier and 
modulated final amplifier. 


The Citizen Bander 

First let’s look at a comparatively complex unit, the 
CTZ-5A Citizen Bander transceiver made by International 
Crystal Manufacturing Co. and available in three models 
that vary in receiver and power supply circuitry. The 
Custom operates from 117 volts ac only and its receiver has 
continuous tuning from 26.9 to 27.3 mc. The Deluxe has the 
Same receiver and a three-way supply operating 
from 6 or 12 volts de and 117 volts ac simply by changing 
the power input cable. The Command has a three-way power 
supply and a crystal-controlled receiver for reception on 
a single channel. All receivers are double-conversion types 
with ave and automatic noise clippers. Late models have 
a built-in squelch. Squelch kits are available for early- 
production models. 


power 


6BA6 


IF AMPL 


IST IFT 


455 KC v26T8 









































i SF 4m DETA AVC 
1 LJ v5-a 
T ta47 5 


toslt — 


100 ppf 





























Lhd 


Vv 
100K 








< 
< 





f 





1/2 
5 6ANB 


| MAK 
V3-b |O5% = 
” NPO SQUELCH 
ren = 




















4 2N0 osc 














3-PLATE 
AIR TUNING 


RECEIVER 


Pa 


6BH6 
OSC/ DOUBLER 


TRANSMITTER 














ci3 
3-35 pyf (AIR) 


1ST AF AMPL 


VOLUME 9 I 

005 7: 

MEG & 

Liw . oY 
[ MEG 


FINAL TANK COIL 
L3 65-320 uyf ( MICA) 


THCI4 
N° 47 


OUTPUT 
INDICATOR 














Cl-a &CI-b=|-8 puf 
TRIMMER 








(TUBULAR) 6AU6  6AQ5 


SPEECH AMPL AF OUTPUT & 


TRANSMIT 
4. 





v7 5 
220K 


vé {5 005 = 
If ross 6 


iSl WHIP ANT 











i 





AAA 
vv 





z A= +120 
$= BP 450V 
al } 


ys $*. 20 = 
< 














. T 25v 























+ 








+ 20/450 








Y 


{B+ 


= = 


Fig. 1—Circuit of the International Crystal CTZ-5A2 transceiver. 
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The transmitters are 
trolled with frequency tolerance of 6.3V 
+.005% and 5 watts input. Early- TO HTR 
production models have a single trans- FRom’ |MEG 
mitting crystal. Later units have a Aye I 

0! 
Q 


crystal-con- 


socket and switch for a second crystal LINE 
and a greatly simplified send—receive 
switching system that permits remote 
push-to-talk operation by adding a 
three-pole double-throw relay. 

The circuits of the CT-5A-2 trans- 
mitter and CTR-5A-2 receiver are shown in Fig. 1. The 
receiver is a six-tube double superhet with an 8-mc first if 
to eliminate image interference, and a 455-ke second if to 
provide adequate selectivity. The antenna is coupled to the 
antenna coil in the grid circuit of the 6BA6 rf amplifier 
with S1 in the RECEIVE position. The rf amplifier grid and 
plate coils are broad-banded and tuned to 27.1 me in 
receivers with variable tuning and are peaked to the desired 
ch. nnel in single-channel models. 

The 6U8 is the first mixer and oscillator. The oscillator 
operates 8 me above the channel frequency and develops an 
8-me signal in the first if coil. The circuit of the crystal- 
controlled oscillator is circled with dashed lines. The crystal 
is a third-overtone type. 

The 8-me first-if signal is fed to the grid of the 6AN8 
second mixer where it beats with the 8.455-mc signal from 
the second oscillator to produce the 455-ke second if in the 
first if transformer. V4 is the 455-ke if amplifier feeding the 
6T8 detector, ave diode, series-gate noise clipper and first 
af amplifier. 

V5-a is the detector and ave diode. Audio and ave volt- 
ages are developed across R35 and R37 with C47 and C49 
as rf filters. A negative voltage proportional to carrier 
strength is developed across C61 and is applied to the 
cathode of noise clipper V5-b. R36 and C61 have a long 
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Fig. 2—Cireuit of the CTZ-K1 squelch 


time constant so V5-b’s cathode voltage 
remains relatively constant. V5-b’s 
plate is connected to a point on the 
detector load where the voltage is 
approximately 70% of that on the 
cathode. Thus, V5-b’s plate is positive 
with respect to the cathode so the tube 
conducts and the audio signal appears 
on the cathode. Noise spikes or pulses 
that exceed the maximum carrie! 
modulation level drive the plate nega 
tive with respect to cathode and instantaneously cut off V5-b 

The squelch tube (V11) is a 9006 diode in series with the 
audio signal path between the cathode of V5-b and the grid 
of V5-c. The af signal is applied to V11’s cathode through 
a .005-uf capacitor and is taken off the plate through .005 
uf. The plate of V11 is biased positive by a voltage that 
varies with signal strength. This voltage is taken from the 
screens of V3-a and V4 and is determined by the current 
drawn through R34 and R33. When there is no signal strong 
enough to develop appreciable ave voltage, V3-a and V4 
draw maximum and develop a large voltage drop across 
the resistors. The SQUELCH control is initialiy adjusted so 
V11’s cathode is more positive than the plate so the tube 
cuts off and silences the receiver. 

When a signal comes in, ave biases back V3-a and V4, 
reducing the drop across R33 and R34 and causing V11’s 
plate voltage to rise. When the plate is more positive than 
the cathode, the tube conducts and feeds the detected audio 
signal to the af amplifier. The output of the first af 
amplifier feeds the grid of V6, the combination af output 
stage and modulator. 


Squelch kit 
The CTZ-K1 squelch kit is an accessory for early- 
production units that do not have a built-in squelch. The 
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Fig. 3—RCA’s Radio-Phone for the Citizen’s band. 
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circuit is in Fig. 2. It is a 6AU6 ave 
amplifier with a muting relay in its 
plate circuit. The relay armature con- 
nects to the af output line from the 
receiver’s af amplifier (V5). In the 
absence of a signal, the 6AU6 conducts 
and closes the relay to short the audio 
signal to ground. When a signal comes 
in, the ave voltage cuts off the 6AU6 
and the relay opens and allows the 
signal to pass through to the af output 
stage. A potentiometer in the screen 
circuit sets the squelch threshold. 


The transmitter 


The 6BH6 oscillator—doubler uses a 
fundamental type crystal ranging from 
13.4825 me on channel 1 (26.965 mc) 
to 13.6125 me on channel 22 (27.225 
mc). Switch S2, accessible through a 
slot in the rear of the unit, selects the 
desired transmitting channel. Trimmers 
Cl-a and Cl-b zero the crystals to the 
frequency. 

V8’s plate is tuned to the second 
harmonic of the crystal frequency by 
L1-C7. Rf amplifier V9 is a straight- 
through class-C modulated «mplifier 
biased by grid current flowing through 
R5. The rf output circuit is a shunt-fed 
pi network (C13—L3—C14) working into 
a 50—75-ohm unbalanced line. 

When the TRANCMIT-RECEIVE switch 
(Sl) is on TRANSMIT, the antenna is 
coupled to the output of the transmitter, 
and B-plus is removed from the receiver 
and applied to the plates and screens of 
the oscillator—doubler and the speech 
amplifier. The rf amplifier cathode is 
grounded and its plate and screen 
voltages are applied through half the 
primary of T1, the modulation and af 
output transformer. The signal from 
the microphone, amplified by V7 and 
V6, modulates the plate and screen 
currents of the rf amplifier flowing 
through T1. 

When receiving, one section of Sl 
opens the cathode circuit of rf amplifier 
V9 and completes the voice-coil circuit 
to the speaker. The second section 
switches the antenna from the trans- 
mitter to the receiver’s input, and the 
last section applies B-plus to the re- 
ceiver and breaks the circuit to the 
transmitter’s oscillator—doubler and 
speech amplifier. 


RCA Radio-Phone 

The RCA unit is a bit simpler. Their 
model CRM-P2A-5 Radio-Phone is a 
5-watt unit available in two versions. 
One is for 117-volt 60-cycle ac and 
6 volts de and the other for 117 volts 
ac and 12 volts de. It is a _ single- 
channel unit with a crystal-controlled 
modulated transmitting oscillator and 
a receiver section consisting of an rf 
amplifier followed by a superregenera- 
tive detector. Audio squelch is provided 
as an accessory. A small PM type 
transducer with a push-to-talk button 
is used as both microphone and speaker. 
When not in use, it fits into a clip on 
the instrument’s front panel. The cir- 
cuit of the 6-volt version of the Radio- 
Phone is shown in Fig. 3. 
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Fig. 4—Squelch circuit used in the Radio-Phone. 


The diagram shows the circuit with 
the control relay (K1) in the un- 
energized (receive) position. The cath- 
odes of V2 and V3-a are grounded by 
contacts K1-b of the send—receive relay. 
Contacts K1l-a short out the crystal to 
prevent spurious responses in the re- 
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For those who prefer to build their own, 
RADIO-ELECTRONICS pians to publish a 
complete constructional article on a Citi- 
zens radio as scon as we have a good, 
debugged job ready to present. Several de- 
signs—including a coat-pocket transistor 
model—are being tested by our staff and 
an independent radio engineering labora- 
tory. When we publish a how-to-do-it article 
on Citizens radio, you can construct the 
equipment with assurance that it will meet 
FCC specifications on frequency tolerance, 
modulation percentage, harmonic attenua- 
tion and bandwidth of emission. 
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ceiver. Oscillator V1 is biased to cutoff 
by the high B-plus voltage applied to 
its cathode. 

The grid of rf amplifier V2 is cou- 
pled to the antenna tank coil through 
a 10-uxf capacitor. The 6CB6 amplifies 
the incoming signal and feeds it to the 
detector. The amplifier is neutralized 
by the combined screen and plate by- 
pass capacitor C11 to reduce radiation 
from the superregenerative detector. 

Detector V3-a is half of a 12AT7 in 
a Colpitts oscillator circuit. The af 
signal is developed across the volume 
control and is fed through the sec- 
ondary of the microphone transformer 
to the grid of V3-b, the first af ampli- 
fier. The high-pass filter consisting of 
R24, R25 and C29 removes the quench 
frequency and limits the frequency 
response to the range providing the 
most intelligible communications. 

V3-b’s plate is R-C-coupled to the 
grid of V4, a 6AQ5 power amplifier 
operating as the af output stage when 
receiving and as the modulator when 
transmitting. The mike—speaker unit is 
connected across the secondary of the 
output and modulation transformer 
through the contacts of push-to-talk 
switch S2-a. 

When 82 is pressed to transmit, S2-a 
switches the PM unit across the pri- 
mary of the microphone transformer 
and S2-b completes the circuit through 
the relay coil. Contacts K1-a open to 
remove the short from across the trans- 
mitting crystal and K1-b switches the 
ground from the receiver cathodes to 


the cathode of Vi, the transmitting 
oscillator, 
The powe1 uses a voltage 
doubler to approximately 250 
volts B plus. When operating on de, 
the vibrator is across the center-tapped 
portion of the winding, 
and the vibrator armature and heater 
line are connected to the hot side of 
the battery. Fuse F1 is a short length 
of No. 28 wire to protect the supply 
against polarity. It blows 
if the lead marked “ground” is acciden- 
tally connected to the hot side of the 
battery and the case or antenna is 
grounded. This does not disable the 
unit for ac operation. 
During ac oj tion, 
applied to the i-volt 
transforn The 
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powel ac cable con- 


CLASS-D CITIZENS’ BAND 
CHANNELS AND FREQUENCIES 


Channel Mc 


Channel Mc 


5 


2AC 
7 91C 
Zi 


1.225 


stor R26 in series 
so it draws enough 
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current 

Fig. 4 is the circuit of the accessory 
used Radio-Phone. 
This circuit operates on the hiss that 
comes from a superregenerative detec- 
tor when no being received. 
The detector s tapped off just 
ahead of the volume control and 
applied through a 47,000-ohm isolation 
resistor to an L-C type bandpass filter 
that eliminates voice and squelch fre- 
quencies and and noise in 
the range of 10 to 12 ke. This noise is 
amplified by the 12AX7 and then fed 
to a selenium rectifier voltage doubler 
to develop at least 20 volts negative. 
This voltage is applied to the grid of 
V3-b in the receiver to bias it to cutoff. 
When a signal comes in, the noise cuts 
out and removed from V3-b’s 
grid so that it amplifies. END 
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AST month we examined receivers, 
transmitters and power supplies 
used for mobile-radio base sta- 
tions. We also examined remote 

control via telephone line. This month 
we continue our base station survey. 

In areas where leased telephone lines 
are not available for remote-control 
purposes, a radio link may be used. The 
operating band depends upon which 
bands the licensee is eligible for. 

The 72—76-me band can be used by 
those who are eligible for licensing in 
that band and where the system is away 
from areas where TV channels 4 and 5 
are in use. Several manufacturers make 
equipment for this band. 

The 450—470 me band and the 900- 
me Citizens band are widely used for 
radio control link operation because of 
the far fewer restrictions and much 
broader licensing eligibility. 

Regardless of the band, operating 
techniques are the same. Fig. 1 is a 
block diagram of a base station con- 
trolled via radio link. Under standby 
conditions, receivers A, B and C are 
operative, but muted by their squelch 
circuits. When a signal from a mobile 
unit is intercepted by receiver A, the 
carrier-operated relay energizes trans- 
mitter B. Receiver C picks up the 
signal from transmitter B, which re- 
broadcasts the intelligence intercepted 
by receiver A. 

When the signal from the mobile unit 
ceases, transmitter B shuts off auto- 
matically because of the action of the 
carrier-operated relay of receiver A, 
restoring the entire system to standby. 


*Author, 
Library). 


_— A 


Guide to Mobile Radio (Gernsback 


RECEIVER 
S RELAY 





TRANSMIT TER 
A 


‘ig. 1—Block diagram 
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In initiating a call at the control 
point, the press-to-talk switch is oper- 
ated, activating transmitter C. The 
signal is picked up by receiver B whose 
carrier-operated relay activates trans- 
mitter A. Transmitter C’s audio signal 
is rebroadcast by transmitter A to the 
mobile units. 

Generally, antenna A is omnidirec- 
tional since mobile units may be in any 
direction from the base station. While 
antennas B and C may also be omnidi- 
rectional types, unidirectional antennas 
are preferable. By using unidirectional 
antennas, the signal can be concentrated 
into a beam, reducing possible inter- 
ference to others and providing more 
reliable transmission between the con- 
trol point and base station. 

Some receivers have a squelch circuit 
in which a relay opens and closes the 
audio circuit. These relays can generally 
be equipped with extra contacts for 
control purposes. Most, however, employ 
what is known as electronic squelch. 
To control a transmitter in response to 
squelch action, a relay is required. 
Generally, this is part of an external 
device, the carrier-operated relay. 

Typical is the RCA MI-31690 carrier- 
operated relay panel. Actuation of the 
relay depends upon two conditions, the 
reduction of noise which occurs when 
a signal is received, and sufficient dc 
voltage at the grid return of the second 
limiter stage, a condition which also 
depends upon the presence of a signal. 
By relying on this combination, the cir- 
cuit becomes fail-safe, eliminating the 
possibility of false operation due to 
receiver desensitization or failure. 

This control device, which can be used 
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with any FM receiver, has one pair of 
normally open relay contacts for con 
trol of a transmitter. When more con- 
tacts are required, an interposing relay 
may be used, controlled by the relay in 
the unit. 

It is a good idea to provide some sort 
of time-controlled disabling device to 
shut off the base station and control 
link transmitters (A and B) if stuck 
relay contacts or some other malfunc 
tion should cause either transmitter to 
remain locked on. Various timers for 
this purpose are available. 

The control-link equipment may con- 
sist of a pair of 450-mc-band base- 
station units, one comprising trans 
mitter B and receiver B, and the other 
transmitter C and receiver C. 

A microwave link may be used, but 
the cost of a 900-, 2,000- or 6,000-mc- 
band microwave system is considerably 
greater than that of a pair of 450-mc- 
band units. However, when 
functions are to be controlled, a micro 
wave link may be required. It can be 
used to transmit one or more audio 
channels as well as several tone chan- 
nels, each of which can be used fo. 
control of apparatus. 

Control possibilities are actually ex 
tensive enough to warrant writing a 
complete book on the subject and hence 
can be treated only lightly here. 


several 


Antenna systems 


Base-station antenna systems is an- 
other broad subject which would re- 
quire several pages to cover in detail. 

The antenna system is perhaps the 
most important major component of a 
base station. It, more than anything 
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else, governs performance. It deter- 
mines useful receiver sensitivity and 
the effectiveness of the radiated signal. 
With a proper antenna system, a 
walkie-talkie can be as effective as a 
high-power base-station communica- 
tions unit used with a poor antenna 
system. 

The effective radiated power of a 
transmitter can be increased by an 
efficient antenna system without raising 
the transmitter’s input power require- 
ments. Thus, more effective watts can 
be obtained without having to pay more 
on a continuing basis for additional 
utility power. 

Loosely speaking, the higher the an- 
tenna is above the ground, the greater 
the range. However, this is not always 
true. Optimum performance is some- 
times obtained at a specific antenna 
elevation. 

If the antenna is high off the ground, 
the transmission line may have to be 
so long that excessive power losses will 
oecur. This can be counteracted by using 
a transmission line which introduces 
lower losses, but at greater cost. 


Antenna supports 

There is a happy compromise, usu- 
ally. When a 100-foot antenna support 
can provide the required range, there 
is no point in using a 200-foot antenna 
support which may increase the range 
sufficiently to cause interference to 
another system operating on the same 
frequency in another community. 

There is a wide choice of towers for 
use as antenna supports. Where a 60- 
to 80-foot support will suffice, an un- 
guyed telephone pole can be used. Gen- 
erally, a power company or a telephone 
company will furnish and set a pole for 
a nominal fee. Steps can be installed so 
the antenna and transmission line can 
be serviced. 

It is a good idea to keep the antenna 
support under 150 feet in height and 
away from airport areas so that ex- 
pensive tower lighting will not be re- 
quired. 


Omnidirectional antennas 


A wide choice of antennas with omni- 
directional radiation patterns is avail- 
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Ceco control unit for a base 
station resembles a telephone. 
Includes built-in speaker and 
transmitter monitoring lamp. 


Base station with 250- 
watt transmitter, made 
by Motorola, is designed 
for 450—470-me opera- 
tion, 


Ameco CD-1 Conelrad moni- 
tor is an attachment for stand- 
ard AM broadcast receivers. 


oe as Oe 


Kaar 117R224 base-station re- 
ceiver for medium-frequency 
mobile radio applications. 
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able from several manufacturers. Some 
types provide power gain by concen- 
trating radiation close to the earth’s 
surface. 

Among the antennas which offer little 
or no gain (or even a slight loss) are 
the coaxial and ground plane types. 
Among those which offer power gain is 
the Andrew type 3000 for the 148-174- 
me range with a gain of 6 db. It effec- 
tively quadruples the effective radia\ ‘d 
power. The Andrew 4000 antenna for 
the 450—470-me band provides a gain 
of 7.6 db. 


Directional antennas 

In some systems it is advantageous 
to concentrate the signal in certain di- 
rections, minimizing radiation in others. 
Here, again, the system planner has a 
wide choice. 

Tele-Beam Industries, for example, 
has developed a line of communications 
antenas which can be assembled in the 
field in many different configurations. 
Standard components which include 
radiating elements, reflectors and di- 
rectors and complementing hardware 
are available. 

For example, the Tele-Beam gamma- 
matched coaxial ground-plane antenna 
can be converted into a cardioid-pattern 
antenna by adding a single element. 
Still another element can be added to 
form a three-element, vertically polar- 
ized, unidirectional Yagi array. 

Fig. 2 shows the horizontal (bottom) 
radiation patterns and the vertical 
radiation (top) patterns of various 
Tele-Beam antennas. The VY-1 is a 
coaxial ground-plane type; a VY-1C is 
the same antenna with an element 
added to obtain a cardioid pattern. The 
VY-3 is the same basic antenna con- 
verted into a three-element Yagi. The 
VY-5 is a five-element Yagi and the 
VY-10 consists of two five-element Yagi 
arrays ganged horizontally (side by 
side) to provide 11-db gain in a forward 
direction. 

High-gain directional antennas are 
available for the 25—50-, 152-162- and 
450-470-me bands as well as other fre- 
quencies within this spread. Most an- 
tenna manufacturers publish compre- 


48 


hensive catalogs from which the system 
planner may make a selection. Besides 
gain, other factors to consider are 
weight, size, durability and ability to 
withstand anticipated environmental 
conditions. 


Transmission lines 


The base-station. antenna is connected 
to the base-station transmitter and re- 
ceiver through a coaxial cable (gen- 
erally 50 ohms) which has a solid di- 
electric between the inner conductor 
and outer shield, or dry air or a gas 
under pressure. 

For a short run, standard RG-8/U 
(50-ohm) coaxial cable is often used. 
For longer runs, lower-loss RG-17/U 
coaxial cable is popular. Solid-dielectric 
coaxial cable is easier to use and gen- 
erally less expensive than the hollow- 
line types which must be pressurized. 

However, the use of low-loss hollow 
transmission line, even at higher initial 
cost, is often justified by the improved 
performance. As a rule of thumb, con- 
sider solid-dielectric cable for short 
and medium runs and hollow line for 
long runs. The choice can be made by 
comparing specifications and evaluating 
Tange and environmental requirements. 


Relay stations 


A relay station is similar to a base 
station except that its operation is con- 
trolled by a radio signal, and the trans- 
mitter and receiver operate simultane- 
ously instead of sequentially. It inter- 
cepts intelligence from one station and 
relays it to another. A relay station is 
sometimes used to extend the mobile- 
to-mobile communicating range by 
routing communications through it, 
taking advantage of its greater an- 
tenna elevation. 

Fig. 3 is a block diagram of a relay 
station. A signal on one frequency (f1) 
intercepted by the receiver actuates the 
carrier-operated relay which turns on 
the transmitter. The receiver audio out- 
put is fed to the transmitter audio input 
which rebroadcasts on another fre- 
quency (f2). 

The receiver and transmitter may be 
separated by several hundred feet with 


Fig. 2—Radiation patterns of 
ground-plane. 


a wire line to interconnect them. This 
permits separating the transmitting 
and receiving antennas to reduce loss 
of receiver sensitivity due to close 
proximity to the transmitter, which is 
more severe when there is only a small 
difference between the two frequencies. 

Often, however, the transmitter and 
receiver are in the same room. When 
the two antennas must be close together 
for economic reasons or lack of space, 
a cavity is sometimes inserted in the 
receiver antenna system to attenuate 
the signal from the transmitting an- 
tenna. The cavity is in essence a high-Q 
wavetrap. 

As mentioned earlier, using a timer 
to prevent unwanted operation of the 
transmitter is recommended. Some relay 
stations are equipped with lockout de- 
vices which prevent actuating the 
station except when a tone or other 
coded information is intercepted with 
the signal. 


Satellite stations 

Where one base station will not cover 
the required area, two or more stations 
are sometimes employed. They can be 
activated simultaneously for blanket 
coverage or selectively for covering 
certain areas only. 

Sometimes a single base station is 
used, employing a high-power trans- 
mitter which blankets the area. Satellite 
receivers, whose audio output is fed to 
the control point over wire lines, are 
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the UNIDIRECTIONAL DIPOLE 


By LEONARD E. GEISLER 


NYONE who has peeked inside 
one of the many radio handbooks 
is familiar with the figure-8 radiation 
pattern of the dipole (or doublet) an- 
tenna. However, most readers probably 
are not aware that you can make a 
highly directional, broad-band antenna 
from the simple dipole without resort- 
ing to additional elements—other than 
one resistor, some TV standoff insu- 
lators, spars and a little labor. 


25% 


300_~. 
TRANSMISSION 
LINE 


RADIATION 
a 
RECEPTION 


—_——— 


Th, 
“250. 
Fig 1—Basic unidirectional dipole. 


By simply bending the conventional 
dipole into a perfect circle and joining 
the two ends opposite the feed point 
with a noninductive resistor, the an- 
tenna becomes unidirectional (Fig. 1). 
Radiation and reception take place only 
on one side of the loop—the one termi- 
nated by the resistor. 

To build such a dipole, say for 6- 
meter ham-band operation first find 
the length of a half-wave (0.5 A) 
radiator for the low side of the band. 
This would be approximately 110 inches 
long. Since the antenna is bent into a 
circle with a 110-inch circumference, 
we insert this value in the formula: 

Cc 
3.14 
where C is the circumference, 3.14 is 


pi (approximately) and D diameter or, 
in this case, length of the cross-piece 
with the installed length of TV standoff 
insulators subtracted. Assembly details 
are shown in Fig. 2. 

After the cross-shaped support is 
assembled, proceed to thread two 55- 
inch lengths of radiator through the 
eyes of the TV standoffs. Unless quite 
stiff, large-diameter wire or tubing is 
used, be careful and preserve the cir- 
cular shape. Use aluminum clothes line, 
No. 10 enameled copper wire or %-inch 
copper tubing for optimum results. 


TV TYPE STANDOFF 


~ 
MOLDED CARBON 
470 RESISTOR 


BAMBOO POLE CUT 
TO DESIRED HEIGHT 


Fig. 2—A practical unidirectional dipole. 


Fasten the completed loop assembly 
to a bamboo or wood mast and bring 
the 300-ohm ribbon line down as nearly 
at right angles to the antenna as pos- 
sible. Avoid placing undue strain on the 
antenna proper. Aim the side opposite 
the feeders in the direction you wish to 
receive from (or transmit to) and 
you’re on the air! 

Simple, isn’t it? 

Of course, this antenna is cut for the 
low edge of the 6-meter band. How- 


ABC's of mobile radio [Continued] 


used to pick up signals from mobile 
units. The satellite receivers are in- 
stalled at strategic locations. 


Conelrad 


FCC rules dictate that every radio 
station be equipped with means for in- 
tercepting Conelrad alerts. Operation 
of a transmitter during an alert could 
aid an enemy navigate aircraft or home 
a missile. 

An ordinary AM broadcast receiver 
or a TV set can be used for receiving 
alerts. However, it is seldom practical 
for a base-station operator to monitor 
a broadcasting station continuously 
while doing his work. Therefore, sev- 
eral manufacturers, including RCA, 
DuMont, Motorola and Kaar, build 
special receivers which monitor a broad- 
casting station silently, actuating an 
alarm in case of a Conelrad alert. Other 
manufacturers build outboard attach- 
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ments which are connected to standard 
AM receivers and which also actuate 
an alarm when an alert is intercepted. 

A standard piece of apparatus for 
all base stations is a Conelrad monitor 
which will warn the operator not to 
transmit during an alert. 


Summary 


The base station is the nerve center 
of a mobile radio network. Its operator 
is responsible for the proper working 
of the whole system. The location and 
the antenna system of the base station 
determine, to a great extent, the effec- 
tive base-to-mobile and mobile-to-base 
communicating range. Therefore, the 
system planner should give prime con- 
sideration to the base station, carefully 
evaluating such factors as location, 
antenna, power reliability and avail- 
ability, remote-control problems and 
access for maintenance. END 
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ever, its excellent front-to-back ratio 
(5 to 1 approximately) will hold good 
far above that frequency. By a minor 
error, we designed and constructed a 
similar 108-me antenna—learning about 
3 weeks later that we had cut it for 
just half that frequency—and during 
the entire period had _ such 
phenomenal reception that we told all 
our friends about it. Only after the 
error in our arithmetic was pointed out 
did we realize just how broad-band the 
antenna was! 

Because of this error, we decided to 
test the antenna carefully. We found 
that it would actually operate with 
little or no change in front-to-back 
ratio until we reached the _ third- 
harmonic mode of operation, where the 
antenna’s gain actually increased while 
beam angle was reduced only by a small 
amount. Ou was that the 
unidirectional dipole was the job we 
needed. 

If you wish, several similar units 
may be stacked vertically, 0.5 \ apart, 
along the same mast and fed in par- 
allel. This improves the front-to-back 
ratio and beam along with a 
proportional increase in gain. Fre- 
quency sensitivity changes very little. 
The value of the terminating resistors 
has to be increased in proportion to 
the number of elements used for proper 
transmission-line termination. 

By spacing two of these antenna 
elements more wavelengths 
apart—vertically—and connecting them 
to a common feeder via a transmission- 
line hybrid, excellent space diversity 
reception and transmission may be 
enjoyed. By using this system we have 
found that gains of the order of 10 db 
common over long-haul dx © 


3-week 


conclusion 


angle, 


one Oo 


or more are 
routes. 

If you use the unidirectional dipole 
with a transmitter, the terminating 
resistors must have a wattage rating 
high enough to prevent burnout. A 
good safe value is 10% more than the 
input power to your final amplifier. 

(A portion of the material presented 
here was obtained from “Technical 
Notebook” in W reless World, Octobe rT, 
1957.) END 
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Test the chassis 
IN THE GANS Tea 





Neat layout gives front panel professional look. 


9-PIN MINIATURE SOCKET 














ADAPTER PLUG 
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Schematic of in-cabi- 
net circuit checker. 
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Simple adapter helps the techni- 
cian avoid pulling a chassis un- 


less it’s really necessary 


By R. L. WINKLEPLECK 

IME is the most valuable item the 

radio-TV service technician has to 

sell. His financial success or fail- 

ure hinges on how well he can r¢« 
duce service time per set to the absoluts 
minimum consistent with a good jol 
and customer satisfaction. Therefore, 
when a set can be serviced without 
wasting time removing a chassis from 
its cabinet and subsequently replacing 
it, he’s dollars ahead. 

Manufacturers of servicing equip- 
ment have recognized this and have 
made it possible to take voltage, r« 
sistance and (in some circuits) wave 
form tests from above the chassis 
through the use of test-socket adapters 
These units, with their test contacts, 
are inserted between the tube socket 
and the tube and are great time savers 
Naturally, the results of the above 
chassis tests sometimes dictate chassi 
removal from the cabinet, but many 


Ji—tube socket, 7-pin miniature 

J2—tube socket, octal 

J3—tube socket, 9-pin miniature 

J4-J2i—tip jacks, insulated 

$1-S9—push button switch, spst, normally closed 

Octal male cable connector (Ampheono! 86-PM8& 
or equivalent) (for octal adapter) 

Tube socket, 9-pin miniature (for octal adapter) 

9-pin cable plug (Vector P9D or equivalent) (for 
9-pin miniature adapter) 

Tube socket, 9-pin miniature (for 9-pin miniature 
adapter) 

"— cable plug (Vector P7A or equivalent) (fo 
-pin miniature adapter) 

Tube socket, 9-pin miniature (for 7-pin miniature 
adapter) 

Chassis box, 7 x 5 x 3 inches (cut down to |!/; 
inches high) 

Miscellaneous hardware 
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times such removal becomes unneces- 
sary. 

Every technician has found, however, 
that on today’s crowded chassis there 
sometimes is no room for the adapter. 
It usually is somewhat larger than the 
tube it replaces. They’ve also experi- 
enced difficulty reaching the contacts on 
the adapter, and inability to measure 
current is a decided disadvantage. 

Here is an in-cabinet circuit tester 
which has all the advantages of the 
familiar test-socket adapters and none 
of their disadvantages. Basically, it’s 
nothing more than an extension har- 
ness, with modifications. The cable plug 
will replace the tube no matter how 
crowded the chassis. The tube is then 
placed in the correct socket on the tester 
and, with plenty of elbow room, voltage, 
resistance and some waveform tests can 
be taken from the tip jacks. [One 
caution is necessary. In certain circuit 
positions, cable capacitance may cause 
circuit oscillation. The tube may then 
draw more (in some cases, less) cur- 
rent, giving false current readings and 
upsetting all voltages. The technician 
will soon learn where he can and where 
he cannot use this technique.—Editor] 
The jacks are numbered to correspond 
with the tube pin numbers. Either row 
of tip jacks may be used for these tests. 
To check current, the meter is con- 
nected to two jacks of the same number 
and that circuit is broken with the 
pushbutton between them. 

The circuit is very simple. The alumi- 
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S7 JI8 JI7 SS Ji6 $4 


Underchassis wiring is simple 


Closeup of the 
adapter plugs. 


num case is shortened to make it more 
convenient to carry. Rubber feet are 
attached to the bottom to protect furni- 
ture when the tester is used in the 
home. The three tube sockets on the box 
are wired to the top row of the tip 
jacks and these to one side of the nor- 
mally closed pushbutton switches. The 
other pushbutton connections are wired 
to the bottom row of tip jacks and to 
the nine-conductor cable (see schematic 
and photos). The free end of the cable 
is terminated with a conventional nine- 
pin miniature cable plug. 

Two adapters are made to use with 
the cable plug so tests can also be made 
with seven-pin miniature and octal tube 
sockets (see photo). The octal adapter 


is a regular Amphenol octal cable plug 
modified by removing the cable grom- 
met, enlarging the hole in the housing 
and soldering a nine-pin miniature 
socket in place. The seven-pin adapter 
is built around a Vector seven-pin plug 
to which a nine-pin socket is soldered. 
The metal rim of the socket is removed 
and the composition socket is filed down 
to accept a short length of %-inch 
diameter thin-wall tubing which covers 
the connections. 

Similar components may be used. The 
ones suggested, however, go together 
neatly and compactly. 

The first day you use the tester in 
the shop it will repay the time and 
money invested in building it. END 
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1-tube unit 


into a 


A simple 


turns any vom 


vtvum 


vi 


R4 ZERO ADJ 
Ji 
INPUT + 


The entire unit fits into a miniature 
aluminum case. 


By DAVID JOHN LEWIS 


F you are in the market for an in- 
expensive vtvm, this instrument may 
deserve your consideration. It can 
be used with almost any dc voltmeter 

as a high-impedance vtvm. It will han- 
dle both ac and de. 

The basic circuit is a cathode-follower 
amplifier (see Fig. 1). Since the gain 
of the cathode follower over a wide 
range is essentially unity, a voltmeter 
connected as the load resistance will 
read the voltage at the input or grid 
terminals. The amplifier itself has a 
high input impedance and, therefore, 
little effect on any circuit to which it 
may be connected. 


+ -_ 
- 7x72 METER 7" 
2 




















* 


* 


Although the ‘case is small, space is no problem. 


Fig. 2 is a graph of the output vs 
the input voltage of a typical cathode- 
follower circuit. Notice that with zero 
input a small voltage e, appears across 
the load. R2, R3 and R4 (Fig. 1) bal- 
ance out this initial reading. In effect 
it is equivalent to shifting the entire 
curve downward until it passes through 
the origin (dotted line). For example, 
if the input voltage is equal to E, the 
output or meter reading will be less 
than this by an amount equal to the 
voltage balanced out. 

It is obvious from Fig. 2 that the 
meter will always read slightly less 
than the true input. A small error in 
the meter reading is also due to part 
of the output appearing across R4. The 
loss here is negligible however. Alto- 
gether the total error introduced by 
the amplifier should be less than about 
38% of the total input. 


Ri—1!0-20 megohms 

R2—270,000 ohms 

R3—47,000 ohms 

R4—pot, |,000 ohms 

R5—100 ohms 

All resistors 1/2-watt 10%, 

Ci—20-20 uf, 250 volts, electrolytic 

Ji, 3-tip jacks, red 

J2, 4+tip jacks, black 

S—spst 

T—power transformer: primary, 117 volts; secondary 
150 volts, 25 ma; 6.3 volts, 500 ma (Merit P-3046 
or equivalent) 

Vi—7x7 

Chassis box, 2 x 3x 5 inches 

Socket, loctal 

Miscellaneous hardware 


Fig. 1—Circuit of the inexpensive unit. 


The useful range of the amplifier is 
bounded by the value E. When the in- 
put voltage exceeds this upper limit, 
the grid becomes positive with respect 
to the cathode and grid current flows. 
Consequently the input impedance drops 
to about the voltmeter’s resistance. The 





Fig.2—Transfer characteristics of the 

cathode follower. Dotted line indicates 

how curve is shifted when e, is balanced 
out. 
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model described can handle up to 125 
volts before this point is reached. This 
range can be extended, of course, by 
using appropriate multipliers in the 
grid circuit. 


Measuring ac 

The amplifier passes only the posi- 
tive half-cycles of ac voltages. Nearly 
all of the negative swing is clipped off. 
The de meter in the output reads the 
average value of the resulting rectified 
wave. This turns out to be 0.45 times 
the rms value of the input. In other 
words the rms value of the input ac 
voltage can be found by multiplying 
the meter reading by 2.22. 

Alternatively a capacitor can be con- 
nected across the meter to maintain the 
output at a constant level. The meter 
will read peak value of the input volt- 
age without scale correction factors. 

The capacitor can be eliminated if a 
multimeter equipped with a half-wave 
rectifier is used in the output. It will 
be necessary only to switch the meter 
to an ac range to read the ac input. 

Apparently all the voltmeter in the 
cathode circuit has to do is cover the 
desired voltage range. Actually, if the 
resistance of the meter is too low, the 
instrument will have an amplification 
considerably less than one. This may 
preclude the use of very-low-voltage 
meters. 

For example, the model shown is 
used with a 1,000-ohms-per-volt vom 
providing de voltage ranges of 10, 50 
and 250 volts. With the meter set to 
the 250-volt range, the output is about 
977 of the input. On the 50-volt range 
it is only slightly less. However, on the 
10-volt range, the meter voltage is only 
66% of the input. Of course, since the 
exact amplification can easily be found 
with another meter, it is possible to 
correct any readings made on _ the 
lower ranges. 

A 2 x 3 x 5-inch Minibox forms the 
instrument’s chassis. The tube socket 
and all amplifier components are 
mounted on the upper half of the box, 
while the transformer is fastened to the 
_base. Pin jacks are used for the meter 
terminals to take the probe tips of the 
vom used with the device. 

With the exception of the plate volt- 
age, which should be no less than 150 
volts—lower plate voltages will limit 
the range—there is nothing particularly 
critical about the circuit. Any high-mu 
triode should work well in it. The 7X7 
was chosen because its use eliminates 
the need for a separate rectifier for the 
power supply. (A 12AX7 with the grid 
and plate of one triode section con- 
nected together to act as a diode would 
probably work well.—Editor) 

To use the instrument, plug the 
meter leads into pin jacks 3 and 4, and 
adjust R4 for zero meter deflection. 
If a multimeter is used, set its range 
switch to give the desired voltage cover- 
age. END 
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Meter Sensitivity Multiplier 


2-transistor circuit changes 
a microammeter into a sen- 
sitive high-input-resistance 
voltmeter 


N indication of a voltmeter’s qual- 
ity is its ohms-per-volt input 
rating—the series resistance 
needed for a current meter to 

indicate 1 volt. For example, a 100-za 
meter is equivalent to 10,000 ohms per 
volt (see Fig. 1). Using E = IR, it is 
clear that 1 volt will be indicated when 
100 wa flows through 10,000 ohms. The 
meter’s resistance is relatively small 
and may be ignored. 

A conventional vtvm has nearly 4 
megohms per volt on its 3-volt range. 
This high value accounts for its accu- 
racy even when measuring a _ high- 
resistance voltage source. A_ 10,000- 
ohms-per-volt meter would practically 
short-circuit such a source. 

Fig. 2 shows an adapter that mul- 
tiplies ohms-per-volt by as much as 
40 or more. A pair of complementary 





OHMS-PER-VOLT 





METER FULL SCALE (AMPS) 
1 
100 pA 
= 10,000 
Fig. 1—To get a full-scale reading on a 


100-ua meter with 1 volt at E, resistor 
R must be 10,000 ohms. 


transistors is used. Actually only one 
transistor amplifies. The other one bal- 
ances out the zero-signal current of the 
amplifier and compensates for tempera- 
ture variations. To prove this, place 
your finger for a few seconds on one 
of the transistors and watch the meter 
deflect because of the higher tempera- 
ture. Then touch the other transistor 
and note that the meter deflects in the 
opposite direction. As the 2N217 and 
2N647 are nearly equivalent, they make 
a well-balanced circuit. (Made by RCA 
they are designed for use in comple- 
mentary-symmetry circuits such as this 
one.) 

The transistors are plugged into the 
same seven-pin socket (side by side). 
This keeps them close together so tem- 
perature changes have the same effect 
on both transistors. 

To use the adapter, zero the no-signal 
current and connect the unit to a de 
microammeter. I have tried 20- to 200- 
wa meters successfully. With a 100-ua 
meter, Rl must be approximately 400,- 
000 ohms to reach full-scale deflection 
with 1 volt. With a 50-za meter, Rl 
should be approximately 800,000 ohms, 
etc. R1 should be chosen to provide 
some convenient full-scale meter value, 


By I. QUEEN 


EDITORIAL ASSOCIATE 


The assembled ohms-per-volt multiplier 
on its small plastic chassis. 

such as 1 volt. Because of variations 

among transistors of the same type, a 

little experimenting is usually needed. 

Use the transistor that has the higher 

beta gain for V1, the amplifier. 

In my unit, V1 is the 2N217 and V2 
is the 2N647. The 2N217 I used has a 
beta of about 70. My 2N647 measures 
only about 45. 

Each battery is a 
cell. A double-pole switch is 
because of the double battery. 

The adapter can be built on a plastic 
board only 1 x neches and added to 
any meter o1 Of course this 
does not includ switch or 
meter. END 


1.5-volt penlight 


needed 


chassis. 


batteries, 


~ 2N2I7 
re om Ld 
TEXT 
whens 
> 


R3 


ol iy 


E 
Pe } J | 
= R4 247K 

2N647 
BASE 


» ) COLLECTOR 


—— 
> ~.072" 


RED DOT NEAR COLLECTOR PIN 
2N217, 2N647 


Ri—see text 

R2, 4—47,000 ohms, '/2 watt 
R3—pot, 200,000 ohms 
BATT |, 2— 
M—see text 
S—dpst toggle 
Vi—2N217 

V2—2N647 

Socket, 7-pin miniature 
Miscellaneous hardware 


1.5 volts, penlight cell 


Fig. 2—Circuit of a simple adapter that 
multiplies ohms-per-volt ratings 40 
times or more. 
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For less than $2 you can make your 
scope screen easy to photograph 


SIMPLEST 


SCOPE-BEAM 
von INTENSIFIER 


OOD cathode-ray tube photog- 
raphy calls for a bright trace, 
even with the fastest film avail- 
able. Standard kit type scopes 

are usually designed primarily for 
viewing, and sometimes the trace is 
aot quite bright enough for taking a 
good picture. But there is a very 
simple remedy, which is described here. 

Fig. 1 is a partial schematic of a 
Heath O-10 oscilloscope. In it you will 
see two minor modifications. Each 
brightens the trace and requires very 
few parts. Alternate 1 consists of 
breaking the high-voltage connection to 
the plate of the high-voltage rectifier 
tube (1V2) and bringing the two sides 
of the broken circuit out to phone-tip or 
banana jacks on the rear of the scope. 
These jacks are normally connected 
through a shorting plug. 

For trace brightening, you take out 
the shorting plug and connect an ac 
voltage from a transformer into the 
circuit. The capacitors in the high- 
voltage filter of the Heath scopes are 
rated for 1,600 volts, but the supply 
provides only about 1,250. So without 
danger to the capacitors, you can add 


Z-AXIS 


BLANKING 








BATT OR 

DC SUPPLY 

(SEE TEXT) 
o- 














ALTERNATE 2 





SEE TEXT 
ON VOLTAGE 
RATING 





N77 VAC 


> 


{© Hv CONNECTORS-SEE Text} \& 








INSULATE SHAFTS 
FOR ALTERNATE | 








-- 


ALTERNATE } 
> ail 











Fig. 1—Partial schematic shows simple circuit 
modifications for intensifying the scope trace. 


about 250 volts rms to the high-voltage 
supply. This we connect to the jacks. 
The rectifier will still rectify it and 
the capacitors still filter it, but the 


ORIGINAL 
CONNECTION 


E 
CONNECTIONS 


Hl VOLTAGE 
CAPACITORS 


Only two jacks and two wires are needed to pro- 
vide for beam intensification with an ac voltage. 


voltage is now 1,600 and the trace much 
brighter. 

The added voltage must be phased for 
series-adding to the high-voltage wind- 
ing on the transformer, but this is no 
problem—if the trace gets weaker in- 
stead of brighter, reverse the power 
plug of either the scope or the trans- 
former. 

If you want still higher voltages 
(the 5UP1 cathode-ray tube can take 
2,200 volts), you will have to increase 
the value of the capacitors. This can 
be done by putting two 0.25-xf 600 
volt units in series with the present 
capacitors. These will then add to the 
voltage just about their working volt 
age rating, but the total capacitance 
will be a little less. Yet sufficient filter- 
ing will take place. The total capaci- 
tance of each filter will be about .07 uf. 

There is one big advantage to this 
method and one big disadvantage. The 
advantage is that the focusing does not 
change, since the focusing voltage also 
increases. This means that you can use 
a momentary brightening of the trace 
for photography, triggered through the 
camera sync contacts and a relay (see 
Fig. 2). The disadvantage is that the 
scope’s sensitivity is reduced a little. 
Thus, with 250 volts rms on the con- 
nections, you will lose about 10% sensi- 
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tivity, and with 2,200 volts maximum 
(600 volts rms added) you will lose 
about 20% deflection. But this may not 
be serious. 

One note of caution: If you are going 
to add a lot of voltage, insulate the 
focus and intensity controls from the 
case, or flashover will almost certainly 
occur. This is really simple, enlarge 
the holes from % inch to % inch and 
use a set of standard shoulder washers, 
either fiber or bakelite. Or use a %- 
inch rubber grommet with a %-inch 
hole. 


Another method 


The other brightening method shown 
in Fig. 1 consists of connecting the two 
added jacks to the ends of the 100,000- 
ohm grid dropping resistor. Then you 
will not need a shorting plug. Putting 
a de voltage across this resistor will 
really brighten the trace, but it will 
throw off the focusing, and the focusing 
control must be readjusted. Fortu- 
nately there is a lot of leeway in this 
control. The voltage added across the 
resistor can be anything from 30 to 150, 
depending on how bright you want the 





250V ° 
OR HIGHER 
(SEE TEXT) 


<. % 


6V AC RELAY 


7 VAC 


TO CAMERA SYNC CONTACT 
Ov CONNECTORS -SEE TEXT 
Fig. 2—Use a relay triggered by the 
camera to intensify the beam only when 
the camera shutter is open. 


For normal operation, 
the jacks are connected 
with a shorting plug. 
Remember to turn off 
the scope before you 
remove it. It’s hot—ap- 
proximately 1,250 volts! 


trace and how far your focusing con- 
trol will readjust. 

Another disadvantage of this method 
is that, with the brightened trace, a 
much greater voltage is needed for 
Z-axis modulation. With method 1, 
there is some increase in Z-axis voltage, 
but at least the impedance of the grid 
circuit is the same. In the _ second 
method, the impedance of the de source 
parallels the grid resistor, and thus 
more voltage is required for the same 
modulation. 

The transformer used in the first 
method can be almost any unit, so 
long as you remember that its high- 
voltage winding is now at the scope’s 
de voltage. Most transformers will take 
this. Current requirements are practi- 
cally nil, and the relay (if used) can 
be run off the filament winding if you 
use a small power transformer. 

Don’t try to build the transformer 
into the scope. You will run into trouble 
with magnetic pickup unless you do 
a lot of shielding. 

This is a simple, inexpensive—less 
than $2—solution to trace brightening. 
Why not give it a try? END 

(Make sure that the scope is turned 
off and that the brightener transformer 
is unplugged from the ac line before 
setting up the brightener for use. The 
jacks may have 1,500 volts or so on 
them, and there is 250 volts or more 
across the plugs when the transformer 
is plugged into the power line. Ordinary 
phone-tip and banana plugs can be 
dangerous. Play safe. Use safety type 
high-voltage connectors such as the 
James Millen type 37001. A second set 
of the male connectors tied together 
acts as a safe shorting plug.—Editor) 


Intensifying the beam makes a difference: a—without inten- 


sification; b—same trace with intensification. 


(Lens open- 


ing, shutter speed and film speed identical for both photos.) 


SEPTEMBER, 1959 


TEST INSTRUMENTS 
How to Burn Out 
A Voltmeter 


Don’t laugh, it could happen 


to you! 


By WARREN J. SMITH 


HO eve eard of 
voltmet« y me 


burning out a 
asuring the ac heat- 
er voltage of a 6.3-volt tube’ on the 
meter’s 12-volt nge? I have—I did! 

The receiver was a Sylvania, chassis 
1-502-1, in wl do-it-yourself fan 
had attempted homey type repair, 
meaning a butchered-up' underside. 
However, a cu visual check showed 
everything to be, in a sloppy sort of 
way, in appa So I fired the 
little monste1 and stood back, away 
back, to await the results. All but four 
of the tubes lit up with a friendly glow 
and none of the expected smoke poured 
forth. Suspecting that a lead from the 
heate1 lying on the set 
owner’s workbench at home, I clipped 
the ground lead of my dependable ol’ 
voltmeter to the chassis and probed at 
what I thought was the hot side of the 
6T8 ratio detector heater. Wham! It 
was hot all right, and the expected 
smoke issued forth from an unexpected 
source—my voltmeter. A small puff, to 
be sure, but the indication was definite. 
I had burned out a good instrument 
because I didn’t take the time to dig out 
the set’s schemat If I had, I might 
have noticed that about half of the 
heater string wa 35 volts with 
respect to the cl 

We all know than to measure 
the heater voltage of a damper or low- 
voltage rectifier. But what you don’t 
know about heater-circuit arrangements 
can hurt you financially. In many of the 
sets manufactured during the last few 
years, the cathodes of one or more 
tubes (other than the damper and low- 
voltage rectifier) are 100 volts—or 
more respect to the 
chassis. And, often, the heaters of these 
tubes are biased to cathode potential 
between 
of this un- 

angement can be 
ifactured by Bendix, 
Magnevox, Motorola, 
Sylvania and possibly 
which this 
sometimes sur- 
amplifiers and 
but two! 


order. 


string vas 


better 


positive 


to prevent electrical 
these 
orthodox circuit 
found in sets 1 

Crosley, Hoffmar 
Raytheon, RCA, 
others. The tages in 


stress 


elements. Examples 


phenomenon occurs is 
prising too—sound if 
age keyers to name 

The safest approach to 
age measurements is, don’t measure it, 
or if it is necessary for some reason 
or another, measure it across the tube’s 
heater pins. Series or series-parallel 
heater transformerless sets 
present problem—that of the 
line voltage ac an open heater. But 
with a little ca no unusual problem, 
like a burned-out voltmeter, should 
occur. END 
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Compact system uses oval cone driver. Acous- N the past, when speaker design engineers aimed for lov 
tical padding is visible inside cabinet. Ma- resonance or smooth response, they often had to sacrific 
terial added to cone moves at low frequen- efficiency. And when they developed a very efficient unit, 
— is inert at highs. Assembled unit on they found it difficult to keep its frequency response as 

ent. smooth or its low-frequency resonance as low as desirablk 

In this stereo speaker system, the designer uses conve 
tional cone drivers that are modified and loaded so ths 
effective cone mass varies inversely with frequency. As th: 
frequency drops, the effective mass of the cone—the mass 
the voice coil must move—increases. 

Weathers Industries, designer and manufacturer of thes: 
speaker systems, has developed two units that use th 
variable-mass principle. One is a full-range speaker shap« 
like a medium-sized dictionary, intended for pairing to mak« 
up what Weathers calls its Harmony Duo. The other unit, 
whose addition to the Duo system completes the Harmony 
Trio, is a bass-extender system (Hideaway) the size of : 
small suitcase. It reproduces the combined bass signa] 
both channels below 100 cycles. 

The variable-mass principle is used in slightly diff 
ways in the Harmony and the Hideaway bass units, : 
be shown. 


Full-range unit 

Photo (left) shows full-range speaker system with fro 
grille removed and the driver out of its enclosure. A finishe 
unit is at the right. When assembled, the speaker’s meta 
basket is slipped into the book-sized enclosure and sealed s 
that it is airtight. The only visible additions to the drive 
are two pieces of specially impregnated material attache 
to the cone. 

The cone is made of a particularly light material, whos: 
low mass gives the speaker high efficiency. Its long, ova 
shape was dictated partly by the requirements for wide 
angle high-frequency dispersion and partly to let the de 
signer use the book-on-the-bookshelf or mount-it-anywhere 
approach. The two pieces of material attached to the cone 
add some additional mass to most of the cone area (see Fig 
gives this small stereo 1). Here’s how they work. 

se At frequencies above about 250 cycles, the extra mass ove! 
speaker system a wide 


most of the cone restricts its vibration, so that sound is 
frequency response < a radiated only from the small area directly around the voice 


Variable damping 


coil. Below 250 cycles, some of the added mass is able 
respond, so a larger area radiates sound. The flexibility of 


the specially impregnated material lets that area vibrate 


without driving the rest of the cone with it. A deadening 
characteristic of the impregnation keeps the flexing materia 
from producing an audible rustling. 

At 100 cycles, the entire mass of the cone plus its adde« 


mass element come into action, so the whole area of the 


& ‘ . 
speaker cone is responding. 
This effect offsets the normal tendency for the speaker’s 
output to increase with rising frequency—a result of its 
small physical size. In addition, restricting cone action t 
a specific radiating areas reduces cone breakup, which occu 
to some degree in all speaker diaphragms. The acoustica 
if] padding inside the enclosure adds some extra acoustical re 
sistance to the entire speaker. 


The bass speaker 
The Hideaway bass speaker also uses the variable-mass 
principle, but is loaded additionally from the slet source 


horn through which the speaker’s output passes. A high); 
efficient cone driver with a weighted cone is used, and a larg« 


piece of specially treated material almost fills the front of 
its cone (photo next page). The path of sound waves coming 
from the bass cone is shown in the cross-sectional view 
(Fig. 2). Here, as with the full-range unit, the speak« 
basket has an airtight seal to the enclosure, but there is ni 
acoustical padding inside because the speaker is alread) 
heavily damped and the enclosure is too smal! to support 


resonances at the low frequencies within the woofer’s ope 
ating range. 

The volume of the cavity behind the cone is carefully ca 
culated, of course, and is closely related to the mass of the 
cone, its mechanical and acoustical damping, and the cor 


By CHARLES B. GRAHAM figuration of the front-loading slot. 
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In the bass speaker (photo and Fig. 
2), the impregnated material attached 
to the cone loads it so that it moves very 
little at 100 cycles and begins to move 
with the cone from 70 to 35 cycles. Be- 
low 35 cycles, the plug becomes, in 
effect, part of the cone, carrying the 
speaker’s response downward until loss 
of air coupling drops the acoustic out- 
put. 

When combined to form a speaker 
system, the book speaker carries the 
range down to 80 cycles, at which point 
the speaker is slightly below its max- 
imum output. The bass speaker is 
rather flat from 35 to 70 cycles, and 
begins to fall off at 80 cycles, providing 
a smooth crossover transition with the 
full-range speaker. At the low end, the 
bass speaker falls off gradually below 
30 cycles. The frequency response of 
the combined full-range and_ bass 
speakers goes from 35 to 15,000 cycles. 

Without the added mass of the fiber 
material, the bass speaker’s cone would 
resonate near 70 cycles. The additional 
material pushes the system’s natural 
resonance down to 45 cycles, and the 
additional air loading drops it to 35. 

The efficiency of the bass speaker 
depends to some extent on its place- 
ment in the room. On the floor next to 
a wall, its efficiency is around 7%. 


TOP 
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BOTTOM 
Fig. 1—Book-shape enclosure has 


acoustical padding behind cone to 
damp resonances in small cabinet. 


This just matches the efficiency of the 
full-range unit. Placed in a corner, it 
will be better coupled to the air mass 
of the room and its efficiency will be 
nearer 10%. These high orders of 
efficiency are due in part to the use of 
light cones and aluminum voice-coil 
windings. 

The absence of sound directionality 
at frequencies below about 300 cycles 
is used in this system so the single bass 
unit can handle the lows from two 
stereo channels, without losing stereo 
directionality. Bass combining takes 
place in a small passive crossover net- 
work box supplied with the bass-extend- 
ing speaker. The network (Fig. 3) is 
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Bass-extending woofer with top removed to show special damping 
material that almost fills cone. Mixing network and volume control 
for its power amplifier at lower right. 
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Fig. 2—Cross-section of bass-extending speaker. Dashed arrows 
show path of sound through modified slot source horn. 
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Fig. 3—Bass mixing network has isolating resistors at inputs from 
power amplifiers, multi-section treble-loss filter and level control. 


connected to the 16-ohm output taps 
on the main stereo amplifiers. It takes 
the bass components of both channels, 
mixes and feeds them through a level 
control to a third power amplifier con- 
nected to the bass speaker. 

Although the particular speakers 
discussed here are made primarily for 


use as stereophonic reproducers, the 
principle of variable-mass loudspeaker 
loading is readily applicable to mono- 
phonic speaker systems. It will be noted 
that, because of their small size and 
wide-angle high-frequency dispersion, 
these Harmony speakers lend them- 
selves to stereo placement. END 
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ANOTHER FIRST FOR HEATHKIT’ 
...amplifier power rating standards 


Heathkit is accustomed to pioneering . . . to leading the way. We 
led the way into the kit field of electronic equipment. Now, we are 
leading the way to audio amplifier power rating standards... 
standards clearly defined to assure you of Heathkit quality .. . 
to enable you to compare before you buy. 

The Heathkit amplifier standards have been established upon 
these following beliefs after reviewing over one hundred published 
treatises on the subject: 

WE BELIEVE any amplifier should be rated for its intended 

use... 


PROFESSIONAL amplifiers must be so nearly perfect that 
no audible change occurs in the program material. 
HIGH FIDELITY amplifiers must be almost as perfect, almost 


as efficient. 


UTILITY amplifiers can be less perfect and still fulfill their 
practical job. 
WE BELIEVE the rated power of an amplifier in any of the 
above “‘use’”’ categories should be that power which satisfies all 
requirements in that category. 
Each of the three “‘use”’ categories we have chosen has require- 
ments which can be translated into performance specifications with 
rather definite limits . . . limits established by recognized author- 
ities. The Heath requirements and their limits for each of the 
categories are as follows: 
PROFESSIONAL RATING 
The professional power rating shall be that power which satisfies 
the following five tests: 
1. Maximum power at which total harmonic distortion (THD) 
does not exceed 0.3% at 1000 CPS. 
2. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 20 CPS. 
3. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 20,000 CPS. 
. Maximum power at which response does not deviate by more 
than +1 db between 20 and 20,000 CPS. 
. Maximum equivalent single-frequency power at which 
intermodulation distortion does not exceed 1.0% (60 and 
6000 CPS, 4:1). 


HIGH FIDELITY RATING 
The high fidelity power rating shall be that power which satisfies 
the following five tests: 
1. Maximum power at which total harmonic distortion (THD) 
does not exceed 0.7% at 1000 CPS. 
2. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 30 CPS. 
3. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 15,000 CPS. 
. Maximum power at which response does not deviate by more 
than +1 db between 30 and 15,000 CPS. 
. Maximum equivalent single-frequency power at which in- 
termodulation distortion does not exceed 2.0% (60 and 
6000 CPS, 4:1). 


UTILITY RATING 


The utility power rating shall be that power which satisfies the 
following five tests: 


Amplifier Heath Standard 
Description ; Power Power Power 
and Price Classification (watts) at Test 1 at Test 
ita” Disqualified watts .02 watts 
t) 


Ki 
“12 w. Hi FI” 


Professional 
High Fidelity 


isqualified 
“Re 


Professional 
“lw. Fidelity 


AMPLIFIER COMPARISON CHART 


. Maximum power at which total harmonic distortion (THD) 
does not exceed 1.0% at 1000 CPS. 

. Maximum power at which total harmonic distortion (THD 
does not exceed 3.0% at 60 CPS. 

. Maximum power at which total harmonic distortion (THD 
does not exceed 3.0% at 7000 CPS. 

. Maximum power at which response does not deviate by more 
than +1 db between 60 and 7000 CPS. 

. Maximum equivalent single-frequency power at which in- 
termodulation distortion does not exceed 3.0% (60 and 
6000 CPS, 4:1). 

We at the Heath Company are now rating all our amplifiers to 
these standards. To show you just how this rating system works, 
let’s look at the Heathkit EA-3 amplifier: 
As a professional amplifier— 
1. Maximum Power at which T.H.D. does not exceed 0.3% at 
1000 CPS: 15.1 watts 

2. Maximum Power at which T.H.D. does not exceed 2.0% at 
20 CPS: 13.9 watts 

3. Maximum Power at which T.H.D. does not exceed 2.0% at 
20,000 CPS: 15.3 watts 

. Maximum power at which response does not deviate more 
than +1 db between 20 and 20,000 CPS: 17.6 watts. 

. Maximum equivalent single-frequency power at which in- 
termodulation distortion (60 and 6000 CPS, 4:1) does not 
exceed 1%: 18.0 watts. 

Taking that power which satisfies all five tests, we could rate the 
EA-3 for professional use, at 13.9 watts. Its advertised professional 
rating is a conservative 12 watts. 

A review of the chart below shows why the EA-3 is rated at 14 
watts for high fidelity applications, and 16 watts as a utility amplifier 

Notice that our specifications are set at rated. power for one or 
more classifications (when our customers need an amplifier for a 
particular use, we believe thay want it to deliver its rated power 
under those particular conditions). Observe that our distortion 
figures are specified at the limits of the amplifier frequency range 
as well as at the traditional 1000 CPS (the common practice of 
rating distortion only at 1000 CPS does not tell you what happens 
throughout the full range of the amplifier). 

As an example of how these standards work on several com- 
petitive amplifiers, we have prepared the following chart. Notice 
that if the amplifiers did not meet standards at rated output power, 
we have determined the power output where they do meet the 
standards set up under the three categories. 


The Heathkit amplifier power rating standards have been established as further assurance to you of the 
high quality of our products. We will live by these standards until industry-wide standards are established. 
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- BRAND NEW! 
a complete Heathkit Stereo “Package” 


THRILL TO A NEW DIMENSION 
{N STEREO SOUND 


HI-Fl STEREO SYSTEM KIT 


For the first time anywhere . . . a stereo-kit package, ready-to-play 
after only a few hours assembly time and complete with cabinet, stereo 
amplifier, stereo record changer, bass woofer and stereo speaker wings. 
And the unbelievably low price sets an unprecedented record for 
stereophonic systems of this quality anywhere on the market. One of 
the factors behind this phenomenal achievement is the introduction 
of the revolutionary stereophonic “sum and difference” amplifier used 
in this kit—licensed in kit form exclusively by Heath Company from 
CBS Laboratories. This unique development in audio science employs 
a new principle of stereophonic reproduction. The single chassis am- 
plifier separates the individual stereo channels by utilizing the sum 
and difference of the total signal and directing the sound to the appro- 
priate right and Jeft channels, reproduced by the stereo wing speakers. 
The centrally located woofer reproduces the non-directional bass fre- 
quencies. The result of this modern stereo reproduction is a breath- 
taking experience of sound coming to you with depth and direction 
seldom achieved by conventional stereophonic methods. The beauti- 
fully styled console cabinet houses the stereo amplifier, stereo record 
changer and low-frequency woofer. Controls on the handsome black 
and gold amplifier panel consist of: on-off switch, bass and treble tone 
controls, input selector switch and level balancing control. The new 
CBS sum-and-difference or matrix-type circuit employs only four tubes 
and is extremely easy to assemble. The woofer, mounted behind the 
attractive grille cloth, is a high compliance 8” speaker capable of 30 
cycle response when housed in the acoustically designed ducted-port 
enclosure. The specially designed crossover employs a dual bass-mixing 
250 cycle network. The twin stereo speakers are 6” x 9” extended range 
dual cone oval speakers. The completely automatic, four speed record 
changer employs a ceramic stereo cartridge with micro-groove dia- 
mond stylus capable of obtaining the best from the latest stereo or LP 
monophonic recordings. A 45 RPM spindle is also included for 45 


RPM monophonic or stereo records. Separate inputs are provided 


for AM/FM tuners or multiplex. Both in styling and performance, 
the all-new SD-1 Stereo offers you the greatest Heathkit value in 
years. Shpg. Wt. 88 Ibs. 
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HEATHKIT SD-1 B (birch 
or SD-1 M (mahogany) 


317925 


(cabinet legs Included; 
end tables not included) 


9 Watt High Fidelity Rating (monophonic) 
Complete—No “Extras” to Buy. 

Revolutionary Stereo Amplifier 

Assemble in Just a Few Hours From Easy Step- 
By-Step Instructions 

Beautifully Styled Cabinetry 


Stereo Sound With Such Impact You'll Find It Hard 
to Believe! 


SPECIFICATIONS—C 


Amplitier: (pu 


ttenuation rate 
—16, 33%, 45 
mond stylus) 
Satellite speaker, 144" wid 


EASY TIME PAYMENTS 


The thrills of stereo sound from this New Heathkit Stereo System 
can be yours NOW ... while you.pay in easy installments. 
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a complete Qine of stereophonic and monophonic 


Field Tested for One Year 


NEW PROFESSIONAL-TYPE TAPE RECORDER KITS 

Designed to take their place in the finest of hi-fi systems, the new models TR-1C and 
TR-1D Tape Recorders will provide superb performance for years to come. These com- 
pletely field tested, precision engineered instruments provide monophonic record and 
playback in the TR-1C or monophonic record and playback plus stereo playback in 
the TR-1D. 

The mechanical assembly, with fast forward and rewind, is completely finished and 
adjusted—you build only the tape amplifier. Easy to assemble, the amplifier features 
two circuit boards which virtually eliminate wiring errors and assure the high stability 
necessary for consistently good results. 

Low noise EF-86 tubes in input stage and push-pull bias erase oscillator assure maxi- 

_ mum freedom from hum and noise in recording and playback. 

Two inputs are provided (mike and high level line) for recording from microphone, 
preamplifier, tuner, phono, or#I'V. In the TR-1D, a separate playback channe! with 
cathode follower output is provided for each stereo track—one of the stereo channels is 
used for monophonic playback. 

Separate record and playback heads and amplifiers allow monitoring from tape while 
recording. Built-in sound level meter indicates proper recording level and bias for top 
quality recordings. A pause control allows instant starting and stopping of tape for 
accurate cueing and tape editing. Kit includes counter for cueing and editing ease. 

SPECIFICATIONS—Tape Speed: 7.5 and 3.75” per second. Maxie The precision tape mechanism features heavy duty fan cooled motor, balanced fly- 
mum reel size: 7°. Frequency response: (record-playback): +2.5 db, wheel, long-life bearings, and positive acting braking system. Push button provides instant 
12,000 at 7.5 IPS. £2.6 dd, 306,500 cps « IPS. selection of 3% or 74 IPS tape speed. Safety interlock on record switch minimizes the 
. sqeastensethi dally ody sap ernbi mn oingy dbeageeltoee- possibility of accidental erasing. The handsome styling includes plastic escutcheon in 


} level. Signal-to-noise ratio: 50 db or better, 


recording level. Flutter and wow: 0.3% soft gold mounted on semi-gloss black panel with black knobs with gold inserts. Complete 
RMS at 3.75 IPS. Heads (3): erase, record, and in-line instructions provided for assembly and operation. This outstanding kit offers a combina- 
te ae een deed peated create mg tion of features found only in higher priced professional tape decks selling for $350 to $400. 
Aa 4 Bom reo chang Is. Output vel : approxim ately MODEL TR-1C Monaural Tape Deck: Has all features of mode! TR-1D with the exception of $4 5O95 
mum. Output impedance: Approximately 600 chms stereo playback. Shpg. Wt. 30 Ibs. 

wer Recording level indicator: professional type ¥ . ‘ 
ase eaueney 6 te, Timing acumacy: 2 en ee ee gipes 
total height 10%". Mounting: requires oe C-TR-1C Conversion Kit: Converts model TR-1C to include stereo function of model $41 9Q95 

nd 1%” above mounting surface. May be nar, 


tal or vertical position. 


NOW! ee ae STEREO-MONO TAPE 
RECORDERS IN THE TR-1A SERIES 
Our most versatile tape recorder kit, the model TR-1A now can be pure 
chased in any one of three versions. You can buy the new half-track (TR- 
1AH) or quarter-track (TR-1AQ) versions which record and play back 
stereo and monophonic programming, or you can buy the original monaural 
version (TR-1A) and add either half-track or quarter-track stereo provisions 
later using the MK-4 or MK-5 Conversion kits. The tape deck is extremely 
simple to assemble and uses precision bearings throughout the rugged 
mechanism assuring long and faithful service. One control lever selects all 
tape handling functions on the deck, greatly simplifying operation. Speeds 
of 7.5 or 3.75 IPS are available. Flutter and wow are held to less than 0.35% 
Each tape preamplifier features NARTB playback equalization, sepa 
record and playback gain control, cathode follower output and { 
for mike or line input. Record level is indicated on “‘magic eye” 
safety interlock is provided to minimize accidental erasure of tape. F 
balance control allows adjustment for minimum hum level. Catt 
" lower output from playback channel is approximately 600 ohms ir 
NOW! FULL STEREO CONVERSION Two circuit boards are used for easy assembly. Supplied with tiv 
FOR TR-1A OWNERS vinyl-clad steel cover in black leather texture, with inlaid gold design. Tem- 
MK-4 Half-Track Stereo Conversion Kit: Modifies TR-1A plates and instructions provided for panel mounting or equipment en- 
Se ae ar arent ee ueemee VMropee Or HOnnnE aN Seems closure installation. 


bac of half-track stereo program material. Co ; a TE-1 

pe preamplifier, a stereo head array plus components and NOW AVAILABLE IN THREE MODELS! 
instructions to convert TR-1A to TR-1AH $62.95 

. nau ord / sback wit S ° 
MK-5 Quarter-Track Stereo Conversion Kit: Modifies TR-1A MODEL TR-1A: Monaural record/playback with fast - $9995 
monaural tape recorder to include function of record and ward and rewind functions. Shpg. Wt. 24 Ibs. 
back of quarter-track stereo. Allows playing stereo both ways « TR-1A SPECIFICATIONS—Frequency Response: 7.5 PS +3 db 50-12,000 +3 
= ps. § to Noise Ratio: Better than 45 db below tu!! output of 1 
f Frequency: 60k 


jard tape for twi the playing time or four times db 50-7,00 319 


cordings. Consists of a TE-! tape pre Harmonic Distort than 2% at full output. Bias Erase 


fier, a stereo head array plus cor tsa tructions ‘ ‘ 
vert TR-1A to TR-1AQ. . MODEL TR-1AH: Monaural and half-track stereo record/playback with 
fast forward and rewind functions. 4 95 

Shpg. Wt. 35 Ibs. 149 

TR-1AH SPECIFICATIONS :7.51F 3 db 40-15,0 x3 

db 40 ))) al to N 
"® tort tha at f utoput 5 Er F quer 55 k push-¢ 

be EATHKIT MODEL TR-1AQ: Monaural and quarter track stereo with 

fast forward and rewind functions. 

. Shpg. Wt. 35 Ibs. 

TR-1AQ SPECIFICATIONS—Frequency Respo :7.51PS £3 db 40-15,000 

db 40-10,000 cps. Signal to Noise Ratio: 40 db below full output .7 t hanne 

tion: Less than at full output. Bias Erase: 55 ke (push-pull oscillator). 
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MODEL FM-4 


_ a es $3495 


SPECIFICATIONG—Tuning Range: 88—108 mc. Quieting 
Sensitivity: 2.5 uv for 20 db of quieting. 3.5 uv for 30 db of quieting. 
25 uv for maximum quieting (45 db). IF Frequency: 10.7 mc. image 
Ratio: 45 db. AFC Correction Factor: 75 kc per volt. AM Suppres- 
sion: 25 db. Frequency Response: +2 db 20-20,000 cps. Harmonic 
Distortion: Less than 1.5%, 1100 uv, 400 cycles 100% modulation. 
intermodulation Distortion: Less than 1%, 60 cycle and 6 kc mixed 
4:1 1100 uv, 30% modulation. Antenna: 300 ohms unbalanced. 
Output Impedance: 600 ohms (cathode follower). Output Voltage: 
nominal .5 volt with 30% modulation, 20 uv signal). Power 
Requirements: 105-125 volts 50/60 cycle AC at 25 watis. Overall 
Dimensions: 4%" H. x 134" W. x 5" 


MODEL PT-1 


*B9°° 


MODEL BC-1A 


*26°° 


HIGH FIDELITY AM TUNER KIT (BC-1A) 


Delivers AM broadcast comparable to— 

detector using 
crystal diodes and broad-band IF circuits for low 
signal distortion. Prealigned RF and IF coils elimi- 
nate the need for special alignment equipment. 


Sensitivity better than 3 microvolts for one volt out- | 


HIGH FIDELITY FM TUNER KIT (FM-3A) 


Featuring broad-banded circuits for full fidelity and 
better than 10 microvolt sensitivity for 20 db of 
i wil 
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NEW HIGH FIDELITY FM TUNER KIT (FM-4) 


This superbly designed unit incorporates advancements in circuit design with 
features asked for by hi-fi fans everywhere. Better than 2.5 microvolt sensi- 
tivity, automatic frequency control (AFC) with defeat switch, flywheel tuning 
and prewired, pre-aligned and pretested tuning unit bring you the finest 
in FM listening entertainment. The exceptionally clean chassis layout, pre- 
aligned IF transformers and the prewired, pre-aligned tuning unit insure 
ease of construction with no further need of alignment after the unit is com- 
pleted. The five tube circuit features a generous power supply utilizing a 
silicon diode rectifier for cool running operation and low power consumption. 
The attractive styling of the FM-4 features a vinyl-clad steel cover with 
leather-like texture, soft black front panel, set off with brushed-gold trim 
and new soft evenly-lit dial scale. A mu! iplex adapter output is provided. 
Feature for feature the FM-4 offers the most outstanding dollar value in FM 
entertainment available today. Shpg. Wt. 8 Ibs. 


MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1) 


Outstanding features in both styling and circuitry are combined in this 16- 
tube deluxe stereo AM-FM combination tuner to bring you the very finest 
of program sources for your listening enjoyment. Features include three 
printed circuit boards for easy construction and high stability—wired, pre- 
aligned 3-tube FM tuning unit—built-in AM rod antenna—tuning meter 

automatic frequency control (AFC) with on-off switch—and flywheel tuning. 
Other features include variable AM bandwidth, 10 ke whistle filter, tuned- 
cascode FM front end, FM AGC and amplified AVC for AM. AM and FM 
circuits are separate and individually tuned so they can be used simultane- 
ously for stereo applications. Cathode follower outputs with individual level 
controls are provided for both AM and FM, with a multiplex adapter output 
provided. A tuning meter and flywheel tuning combined with two edge-lit 
slide rule scales provide effortless tuning. Styling features vinyl-clad steel 


cover in black with inlaid gold design and soft black, rigid die-cast panel set 


off by brushed gold trim, black knobs with gold inserts. Shpg, Wt. 24 lbs. 


AUTOMATIC HI-Fi RECORD 
CHANGER KIT (RP-3) 


Combining automatic convenience 

with turntable quality through 

unique and simple design the 

Heathkit RP-3 handles your rec- 

ords with the finest of care for full 

fidelity reproduction. The unique 

“turntable pause” feature during 

change cycle and smooth friction 

clutch start prevents record damage. Proper weight 
pivot point friction of the tone arm minimize arm r¢ 

and record wear. All record changer kits come equipped vy 
stylus pressure gauge, 45 RPM spindle, and necessary wiré 
STEREO MODEL RP-3S: Equipped with Shure diamond stylus magnetic 
cartridge providing frequency response of +4 db from 30 to 14,000 CPS. 
Shpg. Wt. 19 Ibs. $74.95 
MONAURAL MODEL RP-3-LP: (monaural microgroove recordings only): 
Equipped with Fairchild Magnetic diamond stylus cartridge. 

Shpg. Wt. 19 lbs. $74.95 
MONAURAL MODEL RP-3: Features a GE VRII cartridge with 
diamond LP and sapphire 78 stylus. Shpg. Wt. 19 lb $64.95 


bution and low 
tracking error, 
th changer base, 


SPECIFICATIONS—Operates from: 105-130 volts 60 cycles. Wow and F 18% peak al 33-1/3 
RPM. Turntable Speed: Accurate within £2%. Change C npleted zi mensions: 13" wide 
x 12” deep. 5” above and 3° below mounting board. Motor Type: 4 P Type of Drive: Friction. 
Record Speeds: 4 speeds. Automatic and manual 33-1 /3 M RPM. Variations in 
Tracking Force: Less than 0.9 gram from first record to tenth re ’ switch. Manual 
Reject. ““Speedminder” (automatic speed selection and indexing). Ma r (4 speed). Finish: 
Midnight Gray. Base: Maple (unfinished). Mounting Board: Birch (unt 





a complete Yine of monophonic and stereo 


> Hi-Fi Amplifiers 


MODEL SA-3 


$2995 


| MODEL EA-1 


cm ‘5° 


ral 


MODEL EA-3 


C39 s2995 


SOSSCOSSOSOSOHOSEPSOSOHOSSSHOSSOSCOSOSOSESOOSOE 


PREAMPLIFIERS 


— 


@ 


Model WA-P2 ‘Master Control’' hi-fi pre- 
amplifier kit. 7 ibs. 
Model SP-2 Mono-Stereo (2 channel mixer) 
Preamplifier kit. 15 ibs. .... 
Model SP-1 Single Channel version of SP- 2. 
13 Ibs. . 
Model C-SP-1 Converts SP-1 to SP- 2.5 Ibs. 


eeeeesceseeeeeeeceeeeseeeeeeeee 


NEW “ECONOMY” STEREO AMPLIFIER KIT (SA-3) 


The all-new Heathkit SA-3 Stereo Amplifier has all the convenience of comp! 
dual channel control at a fraction of the cost of comparable equipment. Hig! 
preamplifier section of the SA-3 provides complete control for both channels, Gange 
tone controls provide “‘boost’”’ and “cut” for base and treble. Dual concentri: 
ume controls make possible precise channel balancing. A channel reversing swit 
and a speaker phasing switch allows optimum performance. Two separate inj 
are provided for each channel to accommodate ceramic cartridge phonog 
AM-FM< tuners, or tape recorder. Program source may be reproduced in 
monophonic or stereo form. A really big package of stereo performance for 
small investment! Shpg. Wt. 13 Ibs. 


SPECIFICATIONS: Power Output: 3 watts per channel, Utility Rating —— Response: 
: tout Total Harmonic Distortion: le ss than 39 60 « 
at 3 watts output usi ng 60 ¢ 
st. Controls: dua! clutched vo 
spea art f n, on-off switch inputs: 2ach c el) tuner y 
— Outputs: (each chann 4 nd 16 ohms. Finish: black with gold trim. Dimensions 
x 3K" H 


NEW “ECONOMY” 3 WATT AMPLIFIER KIT (EA-1) 


More than enough for room filling volume . . . ideal for getting started 
cost individual component system. Designed for use with ceramic cartridge 
players, tuners, tape recorders, etc. Built-in preamplifier provides you 
necessary tone and volume controls for adjusting the sound reproduction 
personal taste. Smart appearance, quality components, assemble it in a { 
for years of trouble-free enjoyment. Shpg. Wt. 7 Ibs. 


a ter api ter Power Output: 3 watts. Utility _ ng. Power Response: + | 

at tout. Total Harmonic Distortion: less than 3%, 6 to 20 kc at 3 watt Inter - 
oman istortion: é t watts outp rs ising 60 cps and 6 k } 1. Hum 
and Noise: 70 w fu tput Power Supply: rated full wav t inputs 
(2), crystal or 1 c tuner. Input Se : v for 3 watt Output 
impedance: 4 and 16 enamasionse 3%" H rt 


NEW 14-WATT HI-Fl AMPLIFIER (EA-3) 
From HEATHKIT audio labs comes an exciting new kit . . . New St 


Features, Brilliant Performance! Designed to function as the “‘heart’’ of 
system, the EA-3 combines the preamplifier and amplifier into one compa 
age. Providing a full 14 watts of high fidelity power, more than ade 
operating the average system, the EA-3 provides all the controls necess 

cise blending of musical reproduction to your individual taste. Clear 
controls give you finger-tip command of bass and treble “‘boost”’ and 

switch selection of three separate inputs, “on-off” and volume control. A 
balance control is also provided 


NOTE THESE OUTSTANDING SPECIFICATIONS: Power Output: 14 w att: 
y. Power Response: +1 at 14 t t Totai 
Harmonic Distortion t t at 14 watt tout intermodulation Distortion 
tout 4 4:1. Hum and Noise 


POWER AMPLIFIERS 


Model UA-1 “Universal"’ hi-fi 12-watt amplifier kit. 13 Ibs... ‘ 
Model W-4AM Single Chassis 20-watt hi-fi amplifier kit. 28 Ibs... ... 
Model W-3AM Dual Chassis hi-fi 20- watt amplifier kit. 29 Ibs........... 
Model W-7M "Extra Performance"’ hi-fi 55-watt “7a kit. 28 Ibs... . 
Model W-5M high fidelity 25-watt amplifier kit. 31 Ibs. . 

Model W-6M high fidelity 70-watt amplifier kit. 52 Ibs... 
SPEAKER SYSTEMS 


Model =. 3 uw fir hi-fi speaker system kit. 


Model it 1B “Range ne: hi-fi oo 
system kit, 80 Ibs. .... ... $99.95 


Model HH-1 “Legato"’ hi-fi speaker system kit. 195 Ibs. 


HEATH COMPANY, Benton Harbor, Michigan 
[f dja subsidiary of Daystrom, Inc. 
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NEW: Heath Now Puts 2-Way Radiotelephone Communications in Reach of Everyone 


Citizen's Band Transceiver Kit 


NEW: No Radio Operators License Necessary! 


@ Designed to meet ali FCC requirements for 

new 11-meter “Citizens Band" class D 

operation. oF eae ae. 
@ Any U.S. citizen 18 or older eligible for “0 eS 

license. ee ANTENNAS 
@ No theory to study—no tests to take. oa 
@ Hundreds of uses in business or pleasure. a CBU-1 as ANTENNA 
@ Top quality components—proven perform- A igenaaniieny tauniliothans i : be yrs 

ance—easy to build. : ey ; 


maximum cove ¢ is not required. Rugged clip 
fo ounting ave rough of house or rain gut- 
SPECIFY FREQUENCY CHOICE wchage pa sarge eg 

ters of cars, truck etc. Bracket supplied for 
CLASS D CITIZEN'S BAND FREQUENCIES : 


mounting on trans er or any flat surface. 4514” 





base-loaded, antenn with 12’ connecting cable 
comes complete, read se. Shpg. Wt. 3 Ibs 
MODEL CB-1 PE: i “90.08 
: includes transceiver, 

cath cae ; a -- MODEL CBM-1 "MOBILE" ANTENNA 
This channel shared with Class C Radio Control. 

For CB-1 T: civer permanent mobile installa 
First and only kit of its kind . . . designed to meet all FCC requirements for two-way radio tele- SO WS SN GeNEg S Cee Say & 
phone communication on new class D 11-meter “citizens band”’ . . . any U.S. citizen eighteen or base—no cutting or drilling. Easily adapted to 
older eligible for license . . . no code test, no radio theory exams, no knowledge of specialized boats, et: ave whip antenna approximately 
operating procedures required . . . just fill out simple form included with kit and mail to FCC 9’ from mounting surface to tip—supplied with 
for registration. The Heathkit CB-1 Transceiver is light, compact, simple to assemble, easy to clip for securin emi-horizontal position to clear 
use. Buy two or more units, have your own communications system . . . talk with family, friends, obstructions. K mplete with 102” whip in 2 
associates from your car, home, boat or office . . . cover distances from one to ten miles depending sectrans, 19 : g cable and all necessary 
on location and type of installation (extensively field tested). A flick of a switch selects “transmit” — s. . $19.95 
or “receive” while single receiver tuning control selects any of 23 assigned channels . . . third ; 
knob controls volume and turns set on and off. With separate vibrator power supply available MODEL CBF-1 “FIXED LOCATION" 
from Heath, along with two special power cords included with kit, you can convert transceiver ANTENNA 
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, after A % wave “gr plane” type antenna for CB-3 
initial installation, with no tools or adjustments. There’s a Heathkit accessory antenna for any Transceiver using 4 radial elements as the “ground 
application, mobile or fixed. Kit comes complete with microphone, station identification card plane” and ! ve lement as the radiator. Ex- 
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application Pangan ed ys idrsoma es non-directional, mak- 
forms, a sheet of adhesive-back letters and numbers to affix call letters in space provided on front prong ws he sua gtr ole ee 
panel, and crystal for one channel. Specify your frequency choice or we will supply crystal of af seesibarhs “2 oar te 4 at esetle a aden, 
appropriate frequency. The famous Heathkit quality coupled with the market-shattering low Radial length 9’. K complete with 50’ con- 
price of this kit make it truly a value of a lifetime. Shpg. Wt. 10 Ibs. necting cable and easy to install mounting clamy 


Shpg. Wt. 7 Ib $19.95 
SPECIFICATIONS—Receiver Type: Superregenerative detector w/ri stage. Power Input: 5 watts to plate of fine 
amplifier (FCC maximum). Transmitter Frequency Control: Third overtone type quartz crystal operating within 0.005% POWER SUPPLIES FOR 
marked channel frequency between 32 F and 140 F. Modulation: AM plate modulation automatically limited to less tha MOBILE USE OF CB-1: 
100% (FCC requirements). Power Supply: 117 V 50/60 cycle, AC. 6 V battery using Model VP-1-6 Vibrator Power Supply or 
12 V battery using Heathkit VP-1-12. Power Requirements: 117 volts 50 /60 cycle AC 35 watts; 6 V battery w /VP-1-6, 6.5 amps., MODEL VP-1-6 Vibrator Power Supply 
12 V battery w/VP-1-12, 4.0 amps. Total B + requirements, 260 volts at 60 ma; total heater requirements, 6.3 volts at 1.8 6 volt batteri« Ss Ik 
amps. or 12.6 volts at 0.9 amps. Power Rectifier: 2 silicon diodes in full wave voltage doubler circuit. Microphone mbi 
nation hand-held and desk type, ceramic element, plastic case, with cord and connector. RF Output impedance: 50 oh : 
Speaker Size: 4 inch (round). Undistorted Audio Power Output: Approximately 1 watt. Line Cords: Two supplied, one for Model VP-1 
AC operation, one for battery operation. Power circuits automatically switched when appropriate line cord is plugged in. 12 volt batte 
Cabinet Dimensions: 8” H. x 6" D. x 9%" W. 


install double cha pe bumper mount spring 


° 
|NEW, \ TRANSISTOR PORTABLES 


. and other Do-it-Yourself Hobby Kits 
eset engl Model XR-1P Transistor Portable Radio kit...6 Ibs. . 


$795 pay Model CR-1 Crystal Radio kit...3 lbs........... 


Model BT-1 Battery Tester kit.. .2 !bs.... 
Model ET-1 Eniarger Timer kit. ..3 Ibs cekivkeues 
ea Pha an tg hg Model BR-2 Broadcast-Band Receiver kit. .10 Ibs.. .(less cab.).. 
(CO-1) Model RC-1 Professional Radiation Counter kit. . .8 Ibs. hi MODEL XR-1P 
Your best buy in a high quality code 
oscillator, the CO-1 is ideal for Boy 
Scouts or beginning radio hams. Prac- MARINE KITS... 
tice code by authentic CW tone or For Fun and Safety Afloat 


blinker light. Switch selects built-in 
speaker or light. Contactor provided Model DF-2 Two Band Transistor Radio Direction Finder kit 


. ; 9 Ibs.. 
tet proctice Reying or any mandard Model FD-1-6 Fuel. Vapor Detector kit (6 v.). ..4 Ibs... 
Model FD-1-12 Fuel Vapor Detector kit (12 v.)...4Ibs........... 
Model MC-1 Marine Battery Charge kit... 16 lbs................ 
Model PC-1 Power Converter kit. . .8 Ibs MODEL DF-2 
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MODEL IA-1A 
$5995 


@ A Fraction of the Cost of Comparable Instruments 


@ Shows “Picture” of Entire Ignition System Performance 
on Cathode Ray Screen 


@ Shows Primary or Secondary Circuit Patterns 
@ “Trouble-Shoot"’ Complicated Ignition Faults in Minutes 


A revolutionary development in the automotive tune-up field. Heathkit 
offers the small garage owner, service station operator or hobbyist an 
ignition analyzer with qualities and features of scopes costing several 
times as much (comparable to instruments costing as much as$750.00). 
The savings you realize through do-it-yourself kit assembly are only 
part of the story. Heath engineering know-how and tremendous 
buying power play an important role in keeping prices at rock bottom. 
Yet, this scope, as with all Heathkits, is designed to be “beginner 
built”. A few hours of your spare time . . . and you’re in business. 
The IA-1A lets you check the complete ignition system of an auto- 
mobile in operation by merely connecting two leads to observe the 
tell-tale spark pattern of the cylinders. Can be used with the car under 
load and in motion by adding a vibrator power supply. Shows condi- 
tion of coil, condenser, points, plugs and ignition wiring. A switch 
selects either primary or secondary circuit patterns; or alternately 


A COMPLETE LINE OF INSTRUMENT KITS 
OSCILLOSCOPES 


Model 0-12 “Extra Duty’’ 5” oscilloscope kit. ..22 Ibs 
Model OP-1 “Professional’’ 5” DC oscilloscope kit. . .34 Ibs. 


METERS 


Model V-7A Etched Circuit VTVM kit.. .7 Ibs... .. 
Model AV-3 Audio VTVM kit... 

Model MM.-1 20,000 ohms /volt VOM kit. . .6 Ibs. . 
Model AW-1 Audio Wattmeter kit. ..7 Ibs... 
Model M-1 Handitester kit. . .3 Ibs 


GENERATORS 


Model TS-4A TV Alignment Generator kit...16 Ibs... .. 22.2.2... 
Model CD-1 Color Bar and Dot Generator kit...13 Ibs... .. 

Model SG-8 RF Signal Generator kit. . .8 Ibs... 

Model TO-1 RF Test Oscillator kit... 

Model i.G-1 Laboratory RF Generator kit...16 Ibs... .. 

Model AG-9A Audio Generator kit...10 ibs... .. 

Model AG-10 Sine-Square Generator kit... 12 Ibs 

Model AA-1 Audio Analyzer kit. . .13 Ibs... 


TEST INSTRUMENTS 

Model TC-3 Tube Checker kit...12 Ibs... .. 

Model CC-1 Cathode Ray Tube Checker kit. ..10 ibs 
Model 1-4 Visual-Aural Signal Tracer kit. . .5 Ibs 
Model C-3 Condenser Checker kit...7Ibs............ 
Model CM-1 Direct Reading Capacity Meter kit. ..7 ibs 
Model CT-1 In-Circuit Capaci-Tester kit... 5ibs......... 


Plus many more quality instruments for every need! 


provides choice of parade or superimposed secondary patterns. It will 
also indicate coil reserve, a poor spark plug, defective wiring and will 
even identify the offending plug or wire. Also detects breaker point 
bounce, a defective condenser, or will allow setting of the dwell-time 
of the points. The IA-1A is simple to use, with a minimum of controls, 
yet is completely flexible for all types of internal combustion engines 
with coil ignition and accessible breaker points. Shows complete 
engine cycle or just one cylinder at a time. Test leads and compre- 
hensive instruction manuals are supplied with kit. Shpg. Wt. 20 Ibs 
NEW MODIFICATION KIT FOR OWNERS OF 

MODEL IA-1 IGNITION ANALYZERS: 

Gives you switch selection of either primary or secondary circuit 
patterns; or alternately provides choice of parade or superimposed 
secondary patterns. Kit includes test lead modification parts and 
comprehensive instructions for modification and use. Shpg. Wt. 2 lbs 


Heathkit MK-6. $4.95. 





A COMPLETE LINE OF 
HAM GEAR 


FIXED STATION 
Model DX-20 CW Transmitter kit. .19 Ibs. . $35.95 


Model Dx-40 Phone and CW Transmitter 
kit. ..25 Ibs... . Ree 


Model DX-100-B Phone and CW 
Transmitter kit. ..107 Ibs $189.50 


Model VHF-1 “Seneca’’ VHF Ham 
Transmitter kit. . .56 Ibs 


Model TX-1 “Apache"™’ Ham 
Transmitter kit. ..110 Ibs 


Model RX-1 "Mohawk" Ham Receiver kit 


MOBILE 
Model MT-1 ‘Cneyenne” Mobile Ham 
Transmitter kit...19 Ibs........- $99.95 


Model MR-1 ““Comanche”’ Mobile Ham 
Receiver kit . 19 Ibs. Se, 
Model MP-1 Mobile Power Supply kit 
8 Ibs. eat $44.95 
Model PM-2 Power Meter kit .2 Ibs... . $12.95 


Model AK-7 Mobile Speaker kit... .4 Ibs... .$5.95 
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NEW EDUCATIONAL ELECTRONIC ANALOG 
COMPUTER KIT (EC-1) 


« 9 DC operational amplifiers—3 initial send: 
tion power supplies 


e 5 coefficient potentiometers—repetitive Sie 
tion oscillator 


e Electronically regulated power supply 


Filling a multitude of needs in the fields of education 2 
and electronics, the model EC-1 puts advanced engi- at 5-1 
neering techniques within easy reach of the average $19995 
individual or institution. An assortment of precision 

components and patch cords are provided for setting 

up many complex problems. Solutions are read directly on the panel mounted 
meter or on an external read-out device such as the Heathkit OR-1 DC Oscillo- 
scope. An informative manual is provided, illustrating operating procedures 
and basic computer information as well as showing how to set up and solve 
typical problems. Shpg. Wt. 43 Ibs. 


NEW 5” DC OSCILLOSCOPE KIT (OR-1) 

e Identical DC coupled vertical and hori- 
zontal amplifiers 

¢ 5ADP2 flat-face CRT—edge-lit graticule 


e Transformer operated silicon diode 
power supply 
HEATHKIT OR-1 


Offering all the features of a high quality DC oscilloscope, $] 1995 


the model OR-1 is ideal as a read-out indicator in com- 


puter applications as well as many types of testing a1.d development work. Features 
DC to 200 ke (1 db point) bandwidth, 0.1 V (peak-to-peak) per CM sensitivity 
(uncalibrated). Normal frequency coverage is from 5 to 50 ke in four overlapping 
ranges. Critical voltages are regulated with gas-filled VR tubes. Coupling may be 
either AC or DC as selected by the input attenuator switch. Many uses in industrial, 


Free Catalog 


Over 100 easy-to-build kits are illustrated 
and described in the latest Heathkit cata- 
log. If you are among the thousands 
interested in saving one-half or more on 
hi-fi, test, marine, or ham radio instru- 


educational and medical fields. Shpg. Wt. 21 Ibs. ments, send for your free copy today. 


COMING SOON! ELECTRONIC ORGAN KIT... 


+ an instrument that will excite the entire musical world. Engineered to familiar 
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to 
assemble and priced for the average home. Interested? Send your name and address, 
we'll rush information as soon as available. No obligation. 


HEATH COMPANY GENTON HARBOR 20, MICH. 


cz 
a Bybsidiary of Daystrom, Inc 


et ee. 
HEATHKIT 


e}-is 
Name 





NOTE: all prices and specifi- 
cations subject to change 
without notice. 

Enclosed find ( ) check ( ) City & Zone 
money order. Please ship (PLEASE PRINT) 
C.0.D.¢ ) QUANTITY 


On Express orders do not in- 
clude transportation charges 
—they will be collected by the 
express agency at time of 
delivery. 


Address 

















On Parcel Post Orders include 
postage for weight shown. All 
prices are NET F.O.B,. Benton 
Harbor, Michigan, and apply 
to Continental U.S. and Pos- 
sessions only. 20% Deposit 
required on all C.O.D. orders. 


O SEND FREE HEATHKIT CATALOG 
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AUDIO—HIGH FIDELITY 
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BUSS 


An interesting three-way crossover 
built to match almost any speaker 
system 


By DR. A. H. FRY 


itance required for the crossover you 

want, then how many turns, what size 

wire and what size core give the re- 
When installed in a quired inductance for a specific cross- 
properly finished ci- over frequency and voice-coil imped- 
gar box, a real pro- 3 . ; 
fessional-loocking ance. This can also be obtained from 
unit is what you get. readily available literature.” Capaci- 
tors are also specified (in the nomo- 
graph) to give the correct L-C com- 
binations. 

The second is finding the simplest 
way to get the wire on the form and 
deciding what to use for a form. A 
trip to the hardware store reveals that 
wooden window-shade rollers come in 
various diameters. Purchase one of 


{KE everything else in hi fi, good pro- The trick lies in winding the coils 
fessional-grade crossover net- without a lathe and in packaging them 
works can make a big dent in (along with the capacitors and at- 
anyone’s pocketbook. However, tenuators) in a nonmetallic container. 

neatly packaged networks for your The first job is to calculate the nec- 
favorite crossover frequencies and essary values. This is easy. Find out, 
voice-coil impedances can be hand- from any handy reference book or 
; ; *« 1 ; °t< > « « « 
somely, accurately and inexpensively nomograph, the inductance and capac- the right diameter and cut a piece to 
made at home—even on the kitchen — 3 AS ae : Me Saji he ghd ‘ 
table and using only ordinary tools. wa [oe ee Circuit De- the required length. This gives you a 
. , .¢ nonmetallic core with a lengthwise hole 
through it. Just the thing! While still 
at the hardware store, fit the hollow 
wooden core with a 3/16 x 4-inch bolt. 
3/16" See Fig. 1. 

Cut the washers that form the coil 
ends from a scrap of Masonite but be 
sure to drill a hole in the center for 
the bolt. Next, get the old hand brace 
and put one end of the core assem- 

REST THIS END IN JIG CLAMP THIS END IN BRACE bly in its chuck. Now, clamp the jig 

Fig. 1—Core assembly for the two coils. (see Fig. 2) (cut out of a %-inch 
piece of scrap brass) into a vise and 

Fig.2—The jig stick the bolt-head end of the assembly 

that holds one into the V cut in the jig. With the core 

coil end during in place, make a small hole in the 

the winding Masonite pancake, near the roller, with 

procedure. an awl. This gives you a place to poke 


3/16" BOLT 3"MASONITE DISK 


WASHER é 
PIECE OF eneoe % JIG CUT FROM 1/8" SCRAP BRASS 
— ROLLER be 











*“High-Fidelity Design, Construction, Measure- 
ments,” Gernsback Library No. 48. A. Cohen, 
“Hi-Fi Loudspeakers and Enclosures,”” John F. 
Rider, 1956. 





Fig. 3—this setup, with the XYL’s help 
circumvents the need for a lathe when 
winding coils. 





SPLICE 














PAD + SQUAWKER PAD TWEETER 
(BODY) (BRILLIANCE) 


anos 









































50uf NONPOLARIZED aie 


a 





Fig. 4—Two 100-xf electrolytics Fig. 5—Basic circuit of 3-way, 6-db-per-octave network. (Values of L 
connected as shown form a 50-xf and C are determined by choice of crossover frequency, voice-coil 
nonpolarized unit. impedance and output transformer secondary.) 
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the wire through. Use it as a starting 
place. 

The most difficult part of the opera- 
tion is right here, where you have to 
get the XYL to put on a pair of canvass 
gloves and feed the wire from the spool 
tightly and neatly, layer upon layer, 
while you turn the brace (see Fig. 3). 
It takes only a few minutes to wind as 
many as 500 turns. After you’ve wound 
the needed turns, cut the wire and stick 
the loose end through a hole in the 
outer edge of the nearest Masonite 
washer. 

Here comes the important stage: 
how do you get the Masonite disks off 
the ends without the whole shebang 
going ka-pflooey? It’s simple. The wire 
stays in place when wound tightly. 
Wrap the finished inductor very tightly 
with plastic tape—round and round. 
Next, loosen the nuts, carefully remove 
the bolt and disks and hold the induc- 
tor like a doughnut between your 
thumb and index fingers. Have the 
XYL wrap the inductor transversely 
with more plastic tape, until it looks 
like a fat little doughnut wound up 
like a mummy. 

Now you are ready to finish the 
crossover. For large-value capacitors 
(values specified by the nomograph), 
use ac induction-motor starting capac- 
itors. They come in all shapes and 
sizes and are nonpolarized. For small- 
value capacitors, use noninductive 
paper types. 

Nonpolarized capacitors are im- 
portant since speech and music are 
alternating current. If your electrical 
supply house does not have these, use 
low-voltage electrolytics back to back 
(see Fig. 4). This hookup makes the 
combination nonpolarized, as required, 
although it cuts the capacitance value 
of the individual units in two, of course. 

Attenuators, in the form of L-pads, 
T-pads or potentiometers, are used to 
adjust the audio level to the loud- 
speakers. A typical arrangement of 
this type is shown in Fig. 5. 

Matching a 16-ohm input to a 8-ohm 
woofer, a 4-ohm squawker, and a 16- 
ohm tweeter (as in the photo) may 
seem unlikely, but by setting the pads 
properly a balanced and effectively 
matched output was obtained. 

Last, get a cigar box. This makes a 
perfect housing. It isn’t metallic, it’s 
free and it is easy to drill for binding 
posts and attenuator shafts. To give 
it a professional appearance, cover it 
with Con-Tact (also from the hardware 
store). To give it an even more profes- 
sional appearance, use bakelite name 
plates (the kind used under door- 
bells in apartment houses) marked 
WOOFER, TWEETER, er, INPUT, 
ouTPuUT. These cost less than 25c each 
to be made up. They really dress up the 
dressed-up cigar box. Glue them near 
the appropriate binding posts and dials. 

Total cost of a three-way tailor-made 
crossover—binding posts, attenuator 
pads, wire, capacitors, name plates 
etc.—should run from $10-$15. Con- 
struction takes one evening. END 
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Convenient “over-the-counter” delivery is 
now available through any of the Authorized 
Heathkit Dealers listed below. Although you 
will find the price of Heathkits slightly higher 


fast service 


when buying locally, we're sure you'll agree arise. 


that this increase is justified. Your dealer 
absorbs all transportation charges, carries 
a complete stock of kits for immediate de- 


Dealers 


livery, provides demonstration facilities, 
offers you a reliable source for parts and 


and stands ready to counsel 


or advise you on any problem that might 


This new service does not affect your 
continued privilege to buy directly from 
Heath Company if you 


prefer, 


NOW READY TO SERVE YOU... 


CALIFORNIA 
BAKERSFIELD 
Kiesub Corporation 
2615 “F"’ Street 
BERKELEY 
zacKIT Corporation 
2002 University Avenue 
CHICO 
Dunjap Radio & TV 
928 Main Street 
EL CAJON 
Telrad Electronics 
182 East Main Street 
FRESNO 
Dunlap Radio & TV 
2617 Tulare Stree 
LONG BEACH 
Kierulff & Company 
1501 Magnolia 
LOS ANGELES 
Bushnell Sound Corp. 
12024 Wilshire Boulevard 
Kierulff Sound Corp 
820 West Olympic Boulevard 
Kierulff & Company 
6303 E. Corsair 
MARYSVILLE 
Dunlap Radio & TV. 
h & “J” Street 
MERCED 
Dunlap Radio & TV 
234 West 17th Street 
MODESTO 
Dunlap Radio & TV 
419 10th Street 
NATIONAL CITY 
Telrad Electronica 
639 Nation 
ONTARIO 
Kiesub Corporation 
124 N. Benson 
OXNARD 
Kierulff & Company 
508 E. Date Street 
PALO ALTO 
Zack Electronics 
654 High Street 
SACRAMENTO 
Duniap Radio & TV 
1800 22nd Street 
SAN BERNARDINO 
Kierulff & Company 
390 South Mt. Vernon 
SAN DIEGO 
Telrad Electronics 
3453 University Avenue 
SAN FRANCISCO 
Zack Electronics 
1422 Market Street 
SANTA BARBARA 
zacKIT Corporation 
513 State Street 
STOCKTON 
Dunlap Radio & TV 
27 a Grant street 
TARZA 
Walley a Corp. 
18841 Ventura Boulevard 
VAN NUYS 
Kierulff & Company 
14511 Delano 
VISALIA 
Duniap Radio & TV 
1725 Mooney Avenue 


DELAWARE. 
WILMINGTON 
Radio Electric Service Coy 
Third & Tatnall Streets 


FLORIDA 
COCOA 


Thurow Distributors, Inc, 
540 St. Johns Street 
MIAMI 
Thurow Distributors, Inc. 
1800 Northwest 23rd Street 


LOUISIANA 


LAFAYETTE 
Series Radio products, Inc, 
1005 Cameron Street 


MARYLAND 


SALISBURY 
Radio Electric Service Co. 
736 South Salisbury Boulevard 


HEATH COS 


si-abdelaial-1ae) 


MASSACHUSETTS 

BOSTON 

Audionics, Incorporated 

1348 Boylston Street 

MICHIGAN 

ALLEN PARK 

Volta Electronics 

6716 Park Avenue 
DETROIT 

High Fidelity Workshop 

16400 West Seven Mile Road 

MINNESOTA 

MINNEAPOLIS 


Audio King Company 
913 West Lake Street 
NEW JERSEY 

ATLANTIC CITY 

Radio Electric Service Co, 

452 North Albany Avenue 
CAMDEN 

Radio Electric Service Co, 

513 Cooper Street 
MOUNTAINSIDE 

Federated Purchaser, Inc, 

1021 U. S. Route #22 
NEWARK 

Federated Purchaser, Inc, 

114 Hudson Street 

NEW YORK 

BELLEROSE 

Cross Island Electronics, Inc. 

247-40 Jericho Turnpike 
BROOKLYN 

Acme Electronics, Incorporated 

59 Willoughby Street 
FARMINGDALE 

Gem Elec. Distributors, Inc. 

34 Hempstead Turnpike 
FOREST HILLS 

Beam Electronics, Incorporated 

101-10 Queens Boulevard 
HICKSVILLE 

Gem Elec. Distributors, Inc. 

236 Broadway 
MINEOLA 

Arrow Electronics, incorporated 

525 Jericho Turnpike 
MT. VERNON 

Davis Radio Distributing Co., Inc, 

70 East Third Street 
NEW YORK 
Arrow Electronics, Incorporated 

65 Cortlandt Street 

Harvey Radio Company 

103 West 43rd Street 


NO. CAROLINA 
CHARLOTTE 
Southeastern Radio Supply Co, 
1200 W. Morehead Street 
GREENSBORO 
Southeastern Radio Supply Co, 
N. Eugene Street 
FAYETTEVILLE 
Southeastern Radio Supply Co, 
525 Gillespie Street 
KINSTON 
Southeastern Radio Supply Co, 
408 N. Heritage Street 
RALEIGH 
Southeastern Radio Supply Co, 
414 Hillsboro Street 


OHIO 
CHILLICOTHE 
Buckeye Electronics Dist., Ing. 
565 North High St 
COLUMBUS 
Buckeye Electronics Dist., Inc, 
236-246 East Long Street 
DAYTON 
Ham 'N Hi-Fi, Inc. 
826 North Main Street 
Srepco, inc. 
314 Leo Street 
HAMILTON 
repco, inc, 
145 Highland Avenue 


OHIO 
TOWN 
Ss o, Inc 
104 Brentwood Avenue 
NEWARK 
Buckeye Electronics Dist., Inc. 
114 Union Street 
PIQUA 
Srepco, Inc. 
R.R. #1, Box 308 
SPRINGFIELD 
Standard Radi lo- Springfield, Inc. 
1300 S. Paris 
ZANESVILLE 
Bu ckeye Electronics Dist. (fie 
) South Eighth Street 
OREGON 
PORTLAND 
cles Electric Company 
237 Northeast Broadway 
SALEM 
Cecil Farnes Company 
Church Street, Northeast 


440 C 
PENNSYLVANIA 
ALLENTOWN 
Federated Purchaser, Inc. 
1115 Hamilton Street 
EASTON 
Federated Purchaser, Inc, 
925 Northampton Street 
PHILADELPHIA 
stin Electronics, Inc. 
1421 Wainut Street 
Radio Electric Service Co, 
701 Arch Street 
Radio Electric Service Co, 
3412 Germantown Avenue 
Radio Electric Service Co. 
5930 Market Street 
WILLC IW GROVE 
Radio Electric Service Co. 
29 York Road 
YORK 
Radio Electric Service Ca, 
1114 Roosevelt Extension 
RHODE ISLAND 
PROVIDENCE 
Audionics, Incorporated 
790 North Main Street 
TEXAS 
age rey 
ling Radio Products, Inc. 
i100 Laurel Street 
BRYAN 
Sterling Radio Products, Inc, 
2615 Texas Avenue 
DALLAS 
Hillcrest Records, Inc, 
6309 Hillcrest Avenue 
HOUSTON 
Sound Equipment, Incorporated 
2506 Crawford Street 
HOUSTON 
Sterling Radio Products, Inc, 
1616 McKinney Avenue 
LUFKIN 
Sterling Radio Products, Inc. 
428 Atkinson Street 
VIRGINIA 
ARLINGTON 
Key Electronics, Inc. 
126 South Wayne Street 


WASHINGTON 
SEATTLE 
Seattle Radio Supply, Ine 
2117 Second Avenue 


WISCONSIN 

MADISON 

Hi-Fi Corner 

401 State Street 

Satterfield Electronics, tne 

1900 South Par’ 
MILWAUKEE 

Hi-Fi Center 

4236 — Capitol Drive 

Netzow 

2630 North Downer Avenue 


Careful selection of reliable qualified dealers is a slow 
process... so please bear with us if your area has not 


been covered. Thank you. 





ay 
A Subsidiary jof Daystrom, Inc. 
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Versatile unit offers input 
impedances from 50-100,- 
000 ohms; output imped- 
from 200 
high Z; gain from 0.95-—300 


plus; uses common-emitter 


ances ohms to 


or common-collector circuits 


By HAROLD REED 


XPERIMENTING with transistors 
is one of the most fascinating 
hobbies for the serious-minded 
electronics worker. I find it so and 

am continually looking for ways to 
conduct numerous tests and experi- 
ments quickly and easily. With this in 
mind, I realized that, if a flexible ampli- 
fier were kept on hand, it could be used 
in many experimental circuits and test 
procedures along with other transistor 
or electron-tube circuitry. The amplifier 
might also be used as the front end of 
a permanent audio system using any 
or all of the input and output arrange- 
ments, as required in a specific applica- 
tion. The outcome of this idea is shown 
in the diagram. 

The cireuit provides low-, medium- 
and high-impedance inputs and low and 
high output impedance. The input cir- 
cuits can be used for low- or high- 
impedance microphones, carbon micro- 
phone with external battery, magnetic 
pickups, close match for 500/600-ohm 
line bridging for terminated 
500/600-ohm line and coupling to other 
transistor apparatus. The output cir- 
cuits would be suitable for working into 
the input grid of an electron-tube ampli- 
fier, feeding a 500/600-ohm line and 
working into other transistor equipment. 
No doubt the reader will think of many 
other uses for the device. 

The amplifier is built around circuit 
configurations suggested by Sylvania 
for their 2N35 n-p-n junction transis- 
tor. Combining several circuit arrange- 
ments, adding switching facilities and 
including two small tapped _trans- 
formers produced a one-transistor unit 
with extreme versatility. 


Construction details 


The photograph shows the unit in 
its metal cabinet. It is 4 x 5 x 6 inches 
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sources, 


MULTI-IMPEDANCE 
TRANSISTOR 
AMPLIFIER 


and was used because it happened to 
be on: hand and would also allow for 
expansion. Physically, the device could 
be made much smaller, but this seems 
to serve no particular purpose. Also, 
since the unit was built with convenience 
and utility in mind rather than appear- 
ance, everything necessary for its opera- 
tion is mounted on the front panel. In 
this way the unit can be used upright 


as shown or on its back and all required 
operating items are conveniently avail 
able. A shelf is attached to the rear of 
the panel for mounting other necessary 
parts. Parts placement is noncritical 
except for keeping input and output 
transformers and wiring as far apart as 
possible. Input and output wiring should 
be as short as possible and dressed with 
no closely spaced parallel leads. 





Switch positions and input and output terminals are iden- 
tified by the card glued to the top of the amplifier case. 
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| Table 


Input 
(ohms) 


of Amplifier Characteristics 


Output Switch Input Output 
(ohms) Position Terminals Terminals 


500 - 


1 
200 ! 
100,000 2 
100,000 3 
4 
4 


100,000 
100,000 


Rather than put all pertinent infor- 
mation on the panel, the selector switch 
positions and input and output termi- 
nals are assigned numbers and a card 
with data corresponding to these nu- 
merals is cemented to the top of the 
metal cabinet. The information con- 
tained on this card is given in the table. 
The output terminal strip has four spare 
terminals. 


Amplifier circuits 

Now for an analysis of the circuit. 
Position 1 of selector switch S1 provides 
a common-collector audio amplifier cir- 
cuit. The common-collector transistor 
arrangements result in a circuit similar 
to an electron-tube cathode follower; 
that is, high input impedance and rela- 
tively low output impedance, with volt- 
age gain less than 1 and no signal phase 
reversal. No de bias to the base and low 
collector voltage—BATT 1, 1.5 volts— 
contribute to high input impedance, 
which is about 100,000 ohms. Voltage 
gain is approximately 0.95. The output 
circuit consists of the 25,000-ohm pri- 
mary of transformer T2, whose sec- 
ondary furnishes a 500- or 200-ohm 
output. T2 also includes a 10,000-ohm 


Inside view shows phenolic chas- 
sis board and suggested layout. 
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Ri—27,000 ohms 

R2—680 ohms 

R3—150,000 ohms 

R4—100,000 ohms 

All resistors '/2-watt 10% 

Cl, 2, 3—2 uf, 25 volts, miniature electrolytics 

BATT I—1.5 volts (Burgess Type N or equivalent) 

BATT 2—22.5 volts (Burgess Type UI5 or equivalent) 

S—6 poles, 5 positions, miniature rotary (1 pole not 
used) (Centralab miniature PA-1021 or equiv- 
alent) 


Cireuit of the 


tap, not connected in this circuit, which 
can be useful in experimental work. 
Position 2 of the selector switch sets 
the circuit up for common-emitter oper- 
ation. In this case; series resistor R2 
included in the emitter leg results in 
degeneration. Degeneration effectively 
increases the input impedance over the 
common-emitter circuit without degen- 
eration. Input impedance in this switch 


1-transistor 


BATT 2 


rv 50 and i 
and 250,000 ohms (I 


Ti—input transformer: primary 
secondary, 62,500 
or equivalent) 

T2—plate-to-line transformer 
25,000 ohms: secondary 200 
$0-3 or equivalent 

TS!, 2—10 termina screw 
strips 

V—2N35 

Case, 4x 5x 6 inches 

Miscellaneous hardware 


primary it 


and 500 ol 


type, barrier 


unit. 


30,000 ohms. Output imped- 
table for working into 
5 volts, now 


position 1s 
ance is high, su 
high-Z circuits 
supplies the de potential. Voltage gain is 
in the order of 100 

With the sé 
position 3, a 
without degeneration 
that the 680-ohm en 
not included 
impedance is low, 


switch thrown to 
common-emitter circuit 
is provided. Note 
itter resistor R2 is 
the circuit. Input 
ibout 450 ohms, out- 
put impedance high, 100,000 ohms, 
and voltage gain is high, between 300 
and 400. BATT 2 is again the de supply 


source, 


1ecto 


Selector switch position 4 provides 
the same common-emitter circuit with 
degeneration as did switch position 2. 
However, this time transformer T1 
comes into the circuit. Its secondary- 
winding tap of 62,500 ohms works into 
the medium-impedance input of the 
transistor. T1’s primary provides low-Z 
inputs of 50 and 200 ohms. Its secondary 
offers a 250,000-ohm impedance, 
wired in, which will often prove 
High Z provided in the out 
put. Gain will be the same in switch 
position 4 as 2, plus the 
voltage gain provided by the turns ratio 
of transforms T1, which of 
depends on the winding taps used. 
Other wiring a1 will be 
visualized by can be 
incorporated to suit his personal re- 
quirements. The two unused trans- 
former taps are suitable for many tran- 
sisto1 may be used to good 
of course, may 
by employing the 
and contact position 
ecified. Also, switches 
of poles and 
available. The 
gave as 
END 


also 
not 
useful. 


position 
course, 


rangements 


eader and 


circuits 
advantage. The device, 
be expanded furthe 
extra, unused 
on the switch 
with a 
contact 
arrangement described here 
much flexibility I desired. 


create imbe} 


positio1 are 
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Display rack with wall hanger $23.95, or free 
with purchase of 650 General Electric tubes. 
Rack with floor easel, $25.95 or 700 G-E tubes. 





Missing cartons show 
what tube types you 








Streamlines Your Tube Sales 


Turnover, lop Volume! 
2 




















Your tube inventory 
can easily be checked 


should reorder. at a glance. 


A General Electric “first’’...that sells more 
tubes, saves record-keeping, provides the 
tubes you need when you need them! This is 
G.E.’s new PROFIT* Program, packaged for 
you in the finest, most complete tube display 
rack ever offered to TV technicians. 

See (left) how easy it is to select types... 
how stock rotation is assured by orderly tube 
removal and replacement! Note the Display’s 
ample dimensions—44” high plus 16” for easel 
base; 40%” wide—providing plenty of space 
for a scientifically planned tube inventory! 

If you invite customer self-service, the Dis- 
play is ideal for that purpose. Also, your stock 





accommodate additional 


Seavice Desien€ 
oy 






















A second display will 


supply of tubes. 


of tubes can be checked visually at any time. 
Missing cartons tell you what types to re- 
order, and how many, since the type numbers 
of all tubes taken out can be recorded in back. 
Book-keeping is virtually eliminated. 

Over-stocking and tube shortages: both are 
banned by the Balanced Inventory feature. 
Your tube dollars work harder than ever be- 
fore. See your nearby G-E tube distributor 
today about General Electric’s Service- 
Designed Tube Display with brand-new, built- 
in inventory control! Distributor Sales, Elec- 
tronic Components Division, General Electric 
Company, Owensboro, Kentucky. 


Progress /s Our Most Important Product 


GENERAL (2 ELECTRIC 


) 


Rack can be hung ona 
wall if floor space 
is not available. 
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ALL 


ABOUT THE 


Part VII—More on Q and damp- 
ing; the speaker location; checking 





the response 


By P. G. A. H. VOIGT 
HEN the Q is reduced by 


friction or deliberate damp- 

ing (as described last 

month), sound energy is 
turned into heat. To turn energy into 
sound waves seems much more desir- 
able, but this is not necessarily so. In 
a good sound-reproducing system, the 
various frequency ranges should be in 
balance, and there should be no serious 
peaks. Peaks depend largely on the 
speaker, but the type of amplifier used 
is involved. So are the room acoustics 
(which cannot be discussed now). Even 
the position of the speaker in the room 
has an important effect. 

We already know that the amplifier’s 
output impedance affects the magnetic 
damping and in turn the behavior on 
transients. The output impedance also 
has a direct effect on the response of 
sustained notes. If the amplifier has a 
high output impedance, such as that 
from a pentode without feedback, it 
tends to operate on a “constant-cur- 
rent” basis, and forces current through 
the voice coil regardless of any back 
voltage generated. The impedance curve 
(with its peaks) is then an indication 
of the voltage applied to the coil. Since 
power is volts X amps (when they are 
in phase, as happens on the peaks), 
maximum power is supplied to the voice 
coil just at the peaks when it is least 
required. 

On the other hand, if the input im- 


pedance is small compared to the de 
resistance of the voice coil, we have 
operation close to a “constant-voltage” 
basis. Then the current drops when the 
impedance rises, so input power goes 
down just at the right places. Normally, 
it does not go down enough for com- 
plete compensation, but at least it does 
change in the right direction. 


"Variable-damping" controls 

In amplifiers with so-called variable 
damping, a control alters the effective 
output impedance. Therefore, while it 
alters the damping it also alters the 
effective response of any system that 
does not have a flat speaker impedance 
curve. If speakers had level impedance 
curves, response would not change as 
the input impedance is varied, and the 
control would alter only the damping. 
Though some speakers have very level 
impedance curves, the majority do not. 
An impedance change of 5 to 1 over the 
scale is nothing unusual. Very consider- 
able response changes can therefore be 
expected when adjusting the so-called 
damping control. 

Any control which changes two things 
at once, I regard as treacherous, for 
what may seem to be a beneficial change 
one way can cause unnoticed damage in 
another. In this particular case, the 
control setting which increases the in- 
put impedance will, with most speakers, 
raise the treble and bass response at the 


Generalized speaker impedance curve. Peaks may be greater 
than shown here. An impedance change of 5 to 1 is not unusual. 
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IMPEDANCE 2 
6 





REFLEX 
ENCLOSURE 


reflex peak frequencies. Simultaneously, 
it will diminish the magnetic damping. 
The bass is therefore peaky and the 
bass transients become unnatural. I 
prefer maximum damping at al! times, 
so I use the bass-boost control when 
more bass is needed. The pro- 
vided by a good bass-boost circuit is 
aperiodic. 


boost 


The corner location 
The room affects matters in 
ways: by its own reverberation r¢ 
sponse when reflecting sound and by the 
way it affects the direct (immediate) 
loading on the speaker system. Such 
loading was discussed in Part V, and 
standing the speaker in a 
always well worth trying. 
The increased loading that this posi- 
tion usually gives at low frequencies is 
a much better way of boosting the bass 
than any other, for it adds to the 
damping, diminishing Q and hangover. 
In rare cases, the experiment does not 
work. Usually, in those, what looks like 
the room wall is but a flimsy, freely 
vibrating partition, too light to confine 
the low frequencies properly. If a room 
has more than one corner which is prac- 
tical, try alternative corners, for there 
is often a very marked difference be- 
tween the results from different cor- 
ners. The one with the most solid walls 
is usually the best, and helps to raise 
the bass substantially. 
Every room has its own 
and internal stationary waves 
called eigentones—from the German 
word). These usually help but 
sionally hinder the corner location. It 
has been argued that a corner location 
is undesirable since from it the speaker 
sets up more of the room’s eigentones 
than from the normal position. While 
this is true, the argument tends to ove) 
look the fact that the wall-to-wall 
dimensions of a room are much large 
than those of a cabinet and that 
the room has a much greater volume. 
In consequence, it takes a 
long time to set up the eigentones of a 
room. The reverberation time of a roon 
is usually of the order of 1 
The rapid bass modulation, which is 


two 


corner 15 


reflections 


(also 


occa 


also 


relatively 


second. 
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the low-frequency transient we want to 
preserve, occurs so much faster than 
this that the room does not react quickly 
enough. The concentration due to the 
corner position is effective as the sound 
leaves the speaker during the initial 
transit across the room, and is there- 
fore independent of room reverbera- 
tion. If room eigentones increase or 
reduce the loading at various fre- 
quencies, those irregularities will’ be- 
come effective only when the frequencies 
concerned have persisted long enough 
to build up the room reaction. 

The direct sound is thus more faith- 
ful and this improvement exceeds any 
deterioration due to such extra room 
eigentones as might arise because the 
corner has been used. The basic effect 
of eigentones in any case does not differ 
materially from the effect of working 
in a different room which happens to 
be more lively acoustically. 

The important thing to remember is 
that the corner position helps the low 
frequencies by making the speaker sys- 
tem work into a greater load, thus im- 
proving the efficiency as well as reduc- 
ing speaker hangover. 

If a speaker system has a certain 
overall efficiency in the middle and 
upper ranges, and the efficiency of the 
low frequencies is raised too much by 
the corner location or otherwise, the 
general effect may become “bass heavy,” 
especially in rooms which tend that 
way because of excessive absorption by 
furnishings, etc. Such an unbalanced 
effect can be counteracted by adding 
frictional absorption, thus cutting down 
the excess bass. When we bear in mind 
that this will lower still further, the 
Q of any resonances, and so diminish 
peaks in the audio response, as well as 
cutting short any hangover, the advan- 
tages will be very obvious. 


Checking the response 


Some persons who go often to con- 
certs in various halls can carry a 
mental standard of the average bal- 
ance between the various parts of the 
scale under “live” conditions. Another 
good test, especially of the main range, 
is the sound of the male speaking voice. 
The scientific way of testing whether 
the various frequencies are in balance 
is, of course, by measurement. 

Measuring the voice-coil impedance 
curve, which is relatively easy, un- 
fortunately gives no true index of the 
sound output. At high frequencies, 
the coil’s inductance usually produces 
a high impedance quite regardless 
of whether the coil moves. At lower 
frequencies the impedance does de- 
pend in part on the velocity of the 
coil vibration and so gives much useful 
information. But it is measured under 
conditions which normally differ con- 
siderably from those which are effective 
when the speaker is used for its proper 
purpose. Even when the coil velocity is 
known from the impedance curve, the 
energy radiated from the cone depends 
upon the load, and that varies tremen- 
dously across the scale. Cone breakup 
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To 
Make 
Your 
Components 


| Sound 


Available 
Singly and in 
Matched Pairs 


THE FISHER 


Laboratory Matched Tubes 


Every new FISHER product has attained leadership for one essen- 
tial reason: it filled a need which, until its introduction, no other 
comparable product could fully satisfy. FISHER Laboratory Matched 
TUBES have the same objective. If your high fidelity components 
sound “wrong” because of tube difficulties, FISHER TUBES can 
restore them to top performance again. 


FISHER TUBES are individually selected to fulfill the maximum require- 
ments of your components, exactly as specified by the manufacturer 
(no “variables,” nothing less than the best in every box.) 


FISHER TUBES are chosen for stability, maximum gain, low noise, exact 
+ tolerances, long life and for absolutely identical performance charac- 
teristics, as revealed by rigid comparison tests! 


The next time you need any tubes, insist on FISHER. 


Audio-Fans, Servicemen, Dealers — 
WRITE TODAY FOR COMPLETE INFORMATION 


FISHER RADIO CORPORATION, 21-40 44th Drive, L.1.C. 1,N.Y. 


I want to know more about FISHER Laboratory Matched TUBES! 


NAME 








STORE NAME 


(If a serviceman or dealer) 


ADDRESS 
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You can be sure the 


0 A M “If at first you don’t succeed, try, try 


again’’ may be good advice sometimes, 

Aayusli Cone but it’s silly when you're replacing a 
speaker. Instead of trying one speaker 

S PE A K FE R # after another, just put in the right one 
the first time—by checking the rec- 

will fit... & ommendations in PHOTOFACTS or 


it’s listed in by having your distributor check the 
COUNTERFACTS : COUNTERFACTS listing for you. 


and PHOTOFACTS These listings in COUNTERFACTS 
for your convenience and PHOTOFACTS can save you 
: time and effort when you're replacing 

a speaker. Always remember to check 

them first . . . and remember that this 

service is another QUAM exclusive. 

No other speaker manufacturer gives 

you this extra convenience . . . just as 

no other speaker manufacturer gives 

you the famous patented Adjust-a- 

Cone Suspension and U-shaped pot. 


QUAM is your quality Dine. 
and your. conmdautace Line Too 


QUAM-NICHOLS COMPAN Voss: & saree ros, cricgo 27, ini 


SERVICEMEN KNOW! 3 ~-- 
Here they pay less and get the best 


HUSH @ 


Chemically-Electronically, engineered for Tuners 
and Switching Mechanisms. 
When New HUSH is applied it will wash-away that dirt, we 
clean and positive contacts protected by a lasting lubricant. 


HUSH is made from the finest solvents and it contains A 
Silicone oils. 


Also available—2 oz., 
8 oz., 32 oz. containers 6 ox. Spray can $2.25 net 
EVER - QUIET © 
Since 1949 
VOLUME CONTROL AND CONTACT RESTORER 
EVER-QUIET is a free-flowing liquid that leaves no powder resi- 
due. Scientifically designed te seep around the shaft pene- 
trate the control or potentiometer, cleaning the contacts and 


leaving a safe protecting film. Harmless te metals, wire or 
carbon 


=~ — 6 oz. Spray can $1 59 net 
2 oz. Bottle & dispenser 79Cc net 


CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 
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Corner location increases speaker load- 
ing and lowers the Q. 


adds to the complications, and there is 
radiation from the port, also perhaps 
from the cabinet walls if they vibrate 
at all (which they nearly always do 
very slightly). 

The only proper way, therefore, is to 
calibrate the system on site under its 
own working conditions. Unfortunately, 
such calibration is difficult to interpret 
because it is normally made with sus- 
tained tones which persist long enough 
to set up the stationary waves of the 
room. Normal calibration methods tell 
little about speaker hangover and, in 
any case, few people have access to the 
necessary equipment. 

The owner’s ear is therefore usually 
the final judge. And if, perchance, the 
balance he prefers differs from what 
you like, that is not something you are 
really in a position to argue about 
unless direct comparison with the orig- 
inal is possible as, for example, with a 
monitoring system alongside a broad 
casting studio. On your own equipment, 
in the absence of direct comparison, if 
you are alone, don’t you also adjust the 
controls to give the balance you prefer? 


Artificial damping 

We can now summarize the subject 
of damping the Q of simple reflex sys 
tems. To start with, a good speaker is a 
good investment because the electro 
magnetic damping on its own moving 
parts is better and so it has a flatte: 
response. Therefore, it allows the use 
of a bigger air-volume cabinet with a 
naturally lower Q. Both speaker and 
air volume have reduced hangover, 
thus making the system more nearly 
aperiodic in operation. 

Next, the reflex system is, by nature 
a resonant system with two of its 
resonances at frequencies correspond- 
ing to those of the peaks in the imped 
ance curve. Under working conditions, 
these frequencies (especially the uppe 
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one) are damped electromagnetically by yy 
the speaker and mechanically by the -¢ 
work load, but as a rule much more YES 1 
damping is needed to flatten the re- ’ “ 

sponse. Any such damping (artificial 

damping) causes the efficiency to drop. 

That may be undesirable, especially if > The ARKAY-HARTING MS-5 


the amplifier doesn’t have much reserve. , 

When efficiency is high enough to | ¥ % Cc STE & td RECORD 
permit a lowering at either peak, damp- | . \ PLAYBACK 
ing material of the type which the | ‘ : 
sound passes through is appropriate. — ? TAP f D EC K 
If placed across the port, it controls the Me, 


lower peak directly and the upper peak - . LONG AWAITED .. NOW HERE AT LAST! 


to a lesser extent. If placed at the A Petal j lit j iced 
speaker, it controls the upper peak ee ae: ee 


directly and the lower one indirectly. i 4.\ E By stereo tape deck ... $4329” 
When the Q is damped down by absorp- | a = = * only 


. > 4 y is o. "EC « ( ore 
tion, the efficiency is reduced and more Precision-engineered to the highest professional standards a 


watts may be needed, but the low-fre- — : ‘i supreme achievement in tape deck design and performance... the 
aes 4 CRASS meat - i heen /HARTING captures and records your favorite music with all 
quency transients are Improv ed, and so ~ ; the faithful clarity and smoothness of tape recorders costing many 
wae iad “ a 2. times more. Hailed by audio engineers and music lovers alike for its 
these become more lifelike. ty surpassing performance, simplicity of design and operation, the 
By using the corner position, low- ARKAY/HARTING is the finest instrument of its kind. No other tape 
’ Mia mn deck—regardiess of price—offers so many important professional 
frequency efficiency can usually be im- features. Here are just a few: 


proved and the Q damped down at the | ‘ y © Duai-track combination head Simple, positive-acting 5-button 
same time. Both the corner location | , (mu-metal shielded) for stereo at operation, drop-in loading 

. . : " 0 and 7¥2 | an a 
and simultaneously damping down Q . oan ~ 2 - . met uae 

one ° , : “4 ie tingers—no = 
by additional friction are in order. Both po / eushione to wear out tape eliminates wow, flutter, distortion 
reduce hangover and help approach Metal guards large capstan © All-metal tape guards for Aatomaiie latavtesk grovents 
aperiodic working conditions control vertical insures constant vertical tape control ew : 

‘ Peale tape alignment tape speed. Uitra-narrow (1.2-microns wide) 
Any stationary waves inside the cab- 


© Double shoe brakes for positive gap heats assure maximum 
f 5 non-slip stops—minimizes fidelity during record and 
inet which cause ong trouble can The ARKAY/HARTING will be at tape stretch playback 

sug > be detecte y > irre arities your deaier soon, also a stereo : 
usu illy be detected ry the in re gularities ae ae ek onan .. AND THESE SIGNIFICANT PERFORMANCE SPECIFICATIONS: 
which they cause in the impedance fier, in kit or pre-wired form, Record and playback frequency response: 742 IPS, 30-16,000 
curve. Their frequency and wavelength pat al lee cycles +2 db. 

h be established. and by com Signal-to-noise ratio: better than —55 db 

can thus > este s ~ 4% - ‘ 

ey ai tid eabinak diene A ae the Write today for Flutter and wow: at 742 IPS, % of 1%; at 3% IPS, % of 1% 
parison wit € CaDINe? CIMECHSIONS whe illustrated literature and Rewind Gas: 110 seconds for 1200 feet 
air vibration | mode can be deduced. complete specifications Size: 124s” x 144” x 644” deep 

(Check that it is not a fault of the 


speaker itself—such faults should show FM TUNER OF TOMORROW! NEW! MUSIC MASTERPIECE 
in the free-air curve.) : 
; . : = > ARKAY CS-28 
After tracing the offending stationary ARKAY FM-8 : 
rave. it can be di id down by ds Designed in the Arkay : : > STEREO 
wave, it can be damped down by damp- : “a Sraditien of tlahest pre AMP //PRE-AMP 
ing curtains across the sound path at & re ra fessional quality at low- mt : j 
. . 2 oil ‘ : , est cost. No other kit : ; : ; COMPLETE 
the regions of maximum velocity or be ; or wired component ze “ CONTROL CENTER 
absorbed by thick layers at its pressure OFFERS ALL THESE ADVANTAGES: N ‘i 
‘egions » inside walls. > latter Variable AFC — no drift ¢ tuning meter « silent Full 28 watts stereo or monaural, 60 watts peak e 
regions on the inside walls. The L atte bona g Rn fd Scant cen —— 16 watts eech channel © reverse Stores o balance 
type is usually easier to apply, but low frequency filter e level control « 3 tuned RF control _* two-channel gain control « full range 
both methods can be used together for stages e dual limiters « Armstrong FM — Foster bass and treble controls » IM distortion, 4 to 1 « 
. % 8 Seeley discriminator « hi-level, cathode follower harmonic distortion, 1% 30-20,000 cps « dual pre- 
maximum effect. and stereo multiplex output jacks e sensitivity, oe 2V output jacks « speaker outputs, 4, 8, 16, 
is “ob: , wassary ine 1.9 uV for 20 db quieting « response, 20-20,000 ohms « response, 20-20,000 cps « push-pull 
It is probably not manasa to line cps + % db e 8 tubes, selenium rectifier. EL84 Williamson circuit « beauty of design that 
all the inside walls, especially with the Cover $4.95 won Fashion Foundation’s coveted Gold Medal! 


larger cabinets, but such lining does Wired and tested $59.95, Easy-to-build Kit $3995 Wired and tested $99.95 Easy-to-build Kit $6495 


no harm and makes sure that no ARKAY ST-11 AM-FM j} ARKAY CS-12 
important surface has been overlooked. STEREO TUNER STEREO AMP/PRE-AMP 


p —_ __ > 2a hina thich avoide - Here, for the first time, is an AM- fh » 12 watts of clean powé 
In a well designed cabinet which avoids Fu STEREO toner witha theres © a) with con” Gee aan 
|@ 











stationary waves as much as possible, : é of every audiophile. Unmatched by ) outputs for excellent 
ee. units costing twice the price, the & @: stereo reproduction e op- 
a damping layer at the top and bottom ST-11 is two distinct receivers in one featuring erates from ceramic or crystal cartridge, 
and a belt inside the back and sides at sua Cros kPa’ Siento soca, entPure! | 276, tuner, ausiary”euipment «peal utp 
about speaker height should be enough. Wired and tested $74.50 Easy-to-build Kit $49. 95 Easy-te-build Kit 936 
But if prominent  stationary-wave aanie aces ation P 
groupings are encouraged by unsuitable : NEW! MULTI-PURPOSE ARKAY AV-20 G-INCH | ARKAY AW-30 6-INCH 
dimensioning, then the damping needed * VACUUM TUBE VOLTMETER py Ryd A hd 
aw haw on matin < Advanced design and precision fea- i ! 
may have to be very drastic indeed. | tures make the Arkay V1-10 @ truly $9095 $9995 
Mr. Briggs, in one of his hilarious oe = Sensational buy, unmatched at this | €asy-te-buitd Kit > 29 Easy-to-buita Kit 729 
2 . " . y price. You get exclusive larger 6-INCH Wired and tested $49.95 Wired and tested $49.95 
moments, offered to fill a cabinet with 400 ua meter movement, within 2% 


and edge-lighted f 
Shredded Wheat if that should be nec- = == & Il feading. 1% precision multiplier re- | ARKAY CAP-40 G-INCH | ARKAY MT-50 6-INCH 
essary to get sufficient damping. I have am sistors are used throughout the range DIRECT READING 20,000 OHMS 


f switch. There are 7 AC (RMS) and DC 
heard quite acceptable sound from large, » Z ranges, 7 AC (peak-to-peak) ranges. CAPACITY METER PER VOLT METER 


properly designed cabinets with no a Fanges. Durable plastic case. | Easy-te-buite rit $2995 | easy-to-ouita nit $2950 
internal anti-stationary wave damping Wired and tested $47.95 Easy-to-build Kit $25.95 ee ee ee 
at all. I doubt, therefore, if the drastic © and hear completely wired ARKAY Kits at your dealer. All prices 5% higher west of Mississippi. 

scheme he suggested will be necessary— BRS ; ’ 























certainly not with one of his own de- prs Hoan bev ere" 
signs. But I must write Mr. Briggs one oad uae of bn na oo 
of these days and tell him about mice! 16 page ARKAY catalog. 
TO BE CONTINUED Write Dept. RE. 88-06 Van Wyck Expressway ag Hill 18,N Y. 
bas ° 
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sheatettin engineering technology 


Via CREI. Growth of the electronics industry 


is not automatic assurance of your own prosperity. 


You need advanced, modern electronics education 
to advance yourself. 17,872 CREI students know 
— this—and are taking appropriate action. Can you? 


The electronics industry is now 
fifth in volume among American 
industries. Last year total sales 
and services exceeded $13 billion, 
up about tenfold in a decade. 
Growing electronics applications 
in automation, instrumentation, 
industrial electronics, aeronauti- 
cal electronics, guided 
missiles, servo-mecha- 
nisms, computers, as- 
tronautics and teleme- 
tering point to equally 
rapid future growth. 
But the entire field of 
modern electronics is 
changing. Industry 
growth does not al- 
Ways mean individual 
growth. Companies ac- 
tively seeking men 
with modern techno- 
logical knowledge are 
simultaneously firing 
mediocre men. 

CREI students (more 
than 17,000 are cur- 
rently enrolled) keep pace with 
the electronics industry and are 
eagerly sought by employers who 
offer solid opportunities for rap- 
id advancement. 
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Paul S. Lewis, Jr., a research 
assistant in an AEC-sponsored 
nuclear physics research pro- 
gram — and a CREI student — 
writes, “Like most large-scale 
physics projects, this machine 
(a proton accelerator) is largely 
electronic. The need for electron- 
ics technicians on ba- 
sic scientific research 
projects will no doubt 
continue to grow.” 


Charles E. Lawson, an- 
other CREI student, 
brings out another 
point: “The fact that I 
amenrolled with CREI 
caused enthusiasm on 
the part of my employ- 
er (Wright Airborne 
Electronics). A former 
student of CREI is now 
chief engineer for the 
company.” 


CREF is now in its 

33rd year. Last year 
marked the start of CREI 
Atomics, a division of CREI de- 
vised to meet the need for ad- 
vanced home study education in 
nuclear engineering technology. 


Last year also marked the open- 
ing of our European Division, 
bringing advanced professional 
electronic education to Western 
Europe. 


Since 1927 we have directed 
technical education of thousands 
—as individuals ar“ in groups— 
in electronics engineering tech- 
nology. We developed the first 
civilian pilot course for radio 
mechanics for the Army Signal 
Corps in 1941, supplied 300,000 
texts to the U. S. Navy in a 
special course for radio techni- 
cians in the South Pacific in 1943, 
trained hundreds of technicians 
during World War II for the Sig- 
nal Corps. We co-founded the 
National Council of Technical 
Schools, which first established 
scholastic and business stand- 
ards for the technical school 
field. We were among the first 
three technical institutes whose 
curricula were accredited by the 
Engineers’ Council for Profes- 
sional Development. In 1946 we 
instituted the group training 
programs used by companies rep- 
resenting the cream of the elec- 
tronics and aviation industries. 
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IMPORTANT! 


Fill out 


' 


SEU, 


phe 
acy @ rad / j 
HL BOVTHONION 


AULT | Postage-Free 


edie, §=card today 
oF at (attached below) 


for your copy 
of the fact-packed 
CREI booklet 


WASHINGTON 10, D. C. 


Postege Wi! Be Paid By 
3224 SIXTEENTH STREET, N.W. 


BUSINESS REPLY MAIL 
No Postage Stamp Necessary 1] Mailed in United States 





NOW! FOR THE FIRST TIME! 
Brand New Home Study Course 
AUTOMATION 


VVilemlilelhtaalel me 4icl4iaesi li 23 
Engineering Technology 


FOR FULL DETAILS, CHECK THE APPROPRIATE LINE 

IN THE COUPON BELOW. 
Complete home study course, covering all phases 
of automation with special emphasis on the 
theory, functioning and applications of servo- 
mechanisms and computers. Also noteworthy are 
lessons on machine control, instrumentation, 
data-processing, and telemetry. A “must” for 
engineers and technicians seeking to enter this 
fascinating branch of electronic technology. In- 
cludes fundamentals of electronic engineering 
technology, leading to specialization in: 
e@ Machine control systems e Digital and Ana- 
logue Computers e Data processing systems 
e Servomechanism systems e Instrumentation 
techniques e Telemetry systems e Industrial 
processes 


MAIL THIS COUPON FOR FREE BOOKLET! 


CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula « Founded 1927 
re-=- 

Dept. 149-F1 3224 Sixteenth St., N.W., Washington 10, D. C. 
Please send me your course outline ond FREE illustrated Booklet 
“Your Future in the New World of Electronics” . . . describing 
Opportunities and CRE! home study courses in Practical Elec- 
tronic Engineering Technology. 

CHECK DC Radar, Servo and Computer Engineering Technology 
FIELD OF OC Electronic Engineering Technology 
GREATEST CD Broadcast (AM, FM, TV) Engineering Technology 
INTEREST 0 Television Engineering Technology 
CD Aeronautical Electronic Engineerng Technology 
© Automation and Industrial Electronics Engineering Technology 


TO OBTAIN FAST, IMMEDIATE SERVICE AND TO AVOID DE- 
LAY, IT IS NECESSARY THAT THE FOLLOWING INFORMATION 
BE FILLED IN: 


gn - 
TYPE OF PRESENT WORK 

EDUCATION: YEARS HIGH SCHOOL .... . 

ELECTRONICS EXPERIENCE  ...........-cc.cecescscessscssssresesssesesssorerngsesetes - 





What does this record of achieve- 
ment mean to you as a CREI 
student? It means that industry 
and the Armed Services alike 
respect CREI men. It means 
that your CREI diploma is a 
door-opener. Significantly, Help 
Wanted ads often specify “CREI 
education or equivalent re- 
quired.” Our Placement Bureau, 
which helps graduates and ad- 
vanced students find more de- 
sirable positions, is always avail- 
able to CREI men. While no 
placement guarantees will be 
made by CREI or any other repu- 
table institution, for many years 
the demand for CREI graduates 
and advanced students has far 
exceeded the supply. 


CRE] HOME STUDY ADVANTAGES. 


Technical education is accom- 
plished on your own time, dur- 
ing hours chosen by 

you. You waste no 

time in travel. You 

have plenty of time to 

do your best. Your 

work is under the su- 
pervision of a regular 

staff instructor who 

guides your progress 

step by step. Courses are 
prepared by experts, presented 
in easy-to-understand form, kept 
up to date by periodic revision. 
Experience in more than three 
decades of home-study teaching, 
during which time we have cor- 
rected and commented on many 
hundreds of thousands of ex- 
aminations, enables us to antici- 
pate questions in our lesson ma- 
terial and minimize troublesome 
points. 


CRE! STUDENTS are professional 
electronics engineers and tech- 
nicians, all over the world and 
in every phase of electronics, 
about one-third military, the 
rest civilian. Their median age 
is 28. Last year they devoted 
approximately 1,572,456 hours 
to 104,831 lesson texts, answered 
(and were individually graded 
upon) 1,048,310 searching ques- 
tions and engineering problems. 
They studied electronics engi- 
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neering technology—transistors, 

microwaves, forward scatter, 

computers, servomechanisms, 

radar, electronic navigational 

devices, and the entire field of 

modern electronics. New 

students en- 

rolled during 

the year are on 

=a the missile 

/ ranges of Van- 

jdenburg AF 

ms Base and Cape 

Canaveral. They are at Alama- 

gordo and China Lake, at SAC 

bases around the world. They 

are in the research laboratories 

and manufacturing plants where 

the latest electronic equipment 

is designed and produced. They 

maintain electronic equipment 

for United Air Lines, and Trans- 

Canada Air Lines. They share 

in electronics at All 

America Cables and 

Radio, Inc., and The 

Martin Co. They work 

for USIA (Voice of 

America) and Colum- 

bia Broadcasting Sys- 

tem, for Gates Radio 

and Federal Electric, 

to name but a few. All of 

the firms mentioned offer their 

personnel CREI technical edu- 

cation under company plans. 

CREI men are found by the 

hundreds among field engineers 

of major electronic manufactur- 

ers. They’re across the world 

and across the street. They’re 

men you'll compete with — to 

gain or hold your place in the 
electronics profession. 


QUALIFICATIONS FOR CREI. 


College degree 
is not essen- 
tial. If you 
have had basic 
electronic edu- 
cation, practi- 
cal experience 
in electronics, 
and a high 
school education, you can prob- 
ably qualify. A good way to find 
out: Use the postage-paid card. 


It will bring you the free 54-page 
book which has launched thou- 
sands on their advanced careers: 
“Insurance for Your Future in 
the New World of Electronics.” 
Tuition is reasonable and may 
be paid monthly. It takes just 
one $10-a-week raise to repay 
your investment in CREI educa- 
tion and leave you a substantial 
bonus the first year. Available 
to veterans under GI bill. 


LATEST CRE! COURSE: 


Now added to CREI’s variety of 
courses in Electronic Engineer- 
ing Technology is Automation 
and Industrial Electronics Engi- 
neering Technology. Complete 
course covering all electronic 
phases of automation. Special 
emphasis on theory, functioning 
and applications of servomech- 
anisms and computers. Also 
noteworthy—lessons on machine 
control, instrumentation, data 
processing and telemetry. 


Residence School in Washington, 
D. C. for those who can attend 
classes. Day and evening classes 
start at regular intervals. Quali- 
fied graduates earn AAS degree. 
Electronics experience not re- 
quired for admission. 


Capitol Radio 
Engineering 
Institute 


Founded 1927 
ECPD-Accredit 


ed Technical Institute Curricula 


Dept. 149-F 1 
$224 16th St., N.W. eo) 
Washington 10, D. C. 
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Inlrodubing 


CUSTOMIZED 


Can be installed 
in dash or under 
dash as desired! 


There 

is a trim 

plate kit for 
YOUR CARI 


CUSTOMIZED 


@ VIBRATOR-OPERATED with Tone Control 
The ATR Customized Karadio is a compact, new, self- 
contained airplane-styled radio for small import and 
compact American cars. This economical unit is perfect 
for all small cars because it can be easily and inex- 
pensively installed in-dash or under-dash on most any 
make or model automobile—and its powerful 8-tube 
performance provides remarkable freedom from engine, 
static, and road noises. ATR Karadios are built to look 
and fit like original equipment with sleek, modern 
styling and solid, single-unit construction. They offer 
many customized features and provide highest quality 
fidelity—yet cost far less than comparably designed 
units. The ATR Customized Karadio comes complete 
with speaker and ready to install ...and is the ideal 
way to add fun and value to your small import or 
American automobile! 


ATR KARADIO 

is ideal 

for small import 

cars or com- 

pact American 

, # cars! Unit is 

completely self-contained—extremely compact! 

Can be mounted in-dash or under-dash—wher- 
ever space permits! For 6 volt or 12 volt! 


SEE YOUR JOBBER OR WRITE FACTORY. 
“A” Baltery Eliminators « DC-AC Inverters + Auto Radio Vibrators 


American Teievision & Ravio Co. 
Quality Prducts Since 193t 
SAINT PAUL 1, MINNESOTA, U. S. A. 
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| AUDIO—HIGH FIDELITY 





Reviewed by 
Chester Santon 


Station WQXR 
New York City 


ACATIONERS returning home this month 

should find stereo tapes actively attempting 
to regain the position they once held in the 
two-channel medium. Spearheading the drive will 
be the 7.5-ips, four-track, reel-to-reel tapes. 
The scope of the repertory in the new tape cata- 
log is still unknown but the new narrower-gap 
playback heads promise improved high-frequency 
response. Work is also under way to reduce fur- 
ther the hiss level of the raw tape to maintain 
adequate’ signal-to-noise ratio. The opposing 
price structures of stereo tapes and are 
tentative at this time. In its latest 
tape may cost approximately $7 
that occupies both sides of an 
manufacturers, however, still 
maneuver when setting a competitive price. 
Now that some of the research 
covered, stereo discs could, if necessary, 
tain a future price differential several 
below that of tape. of the 
reviewed this month give a 
of themselves in the 


Blood and Thunder Classics 
Audictape Bonus Package (Stereo) 
(7-inch; playing time, 31 min.) 
This %-hour recorded reel of two-track tape 
(the mono version contains an hour of music) is 
available as a special offer. Acquired in conjunc- 
tion with a blank reel of type 1251 Audiotape 
(1.5-mil acetate base), it adds only a dollar to 
the price of the two items. Noise level underlying 
the music is impressively low. The 
curve is uniform throughout the selections 
is peaked to deliver a healthy quota of highs on 
the maximum number of machines. I found that 
response was smoothest with treble rolloff intro- 
duced around 7,000 cycles per second. The seven 
excerpts culled from familiar classics range from 
the light diversion of Tchaikowsky’s Nutcracker 
Suite to a section of the choral movement of 
Beethoven’s Ninth Symphony. Major emphasis is 
on the rousing repertory such as Falla’s Dance of 
Terror, The Saber Dance by Khatchaturian and 
Stravinsky's Firebird Suite. The unidentified or- 
chestras turn in performances that from 

competent to nondescript. 


Swingin’ Standards 
Buddy Bregman and His Orchestra 
World Pacific Stereo Record 1024 

This project rates the attention of the record- 
ing engineer and the advanced listener 
two schools of stereo recording are represented 
on one record. World Pacific has miked the Buddy 
Bregman dance band in each of the American 
stereo techniques in use today: On Side 1 of the 
album we find the method favored by the listen- 
usually referred to as “purists” by people 
who disagree with them. This side contains the 
sound of a band of conventional proportions pre- 
sented as it might be heard in a “‘live”’ 
performance. The sax section is in 
rank with the sound stretching 
to speaker. Trombones and 
separate ranks behind the 
heard in their normal environment 
section. The feature that makes this record 
unique lies in the following clever Side 2 
of the record offers the same mike placement in 
the same studio. This time the remaining stand- 


dises 
guise, stereo 
for a symphony 
LP Dise 


have to 


record. 


room 


been 
main- 
dollars 


have 


costs 


stereo discs 
good account 


Some 
could 


contest ahead. 


recording 
and 


range 


because 


ers 


ballroom 
the front 
from speaker 
trumpets occupy 
Soloists 


saxes are 


within each 


idea 


STEREO and MONO 


ard tunes in the album are heard in the exag- 
gerated ping-pong effect still encountered 
many pop releases. Now the 
is heard only on the left, and the brass sectior 
occupies an area from slightly left of 
across to the extreme right. This is the 
stance I’ve encountered where these 
differing techniques can be evaluated under con- 
ditions of reasonable control. 


saxophone sectior 
enter! 
first in- 


two 


wide 


=~ LIVING STEREO < 


Mew sounc ® ete 


RICHARD RODGERS 


RODGERS: Victory at Sea, Vol. 1 
Robert Russell Bennett conducting RCA Victor 
Symphony Orchestra 
RCA Victor Stereo Record LSC-2335 
For the past 6 years, the first orche 
from the powerful score of the TV 
tory at Sea, has been a consistent best se 
original mono version featured outstanding audi 
quality with miking designed to add 
bounce to the single-channel signal. Ack 
ing differing requirement 
decided to re-record the score with 
chestra and conductor. This time 
packed music has the aural canva 
and the war at sea takes on a living 
mension and drama it never had be 
new version is also available in 
form. 


tral suite 


series, 


stereo's 


The ‘Cello Galaxy 
VILLA-LOBOS: Bachianas Brasileiras No. 1 


and No. 5 
BACH/VILLA-LOBOS: Prelude and Fugue No. 8 
Felix Slatkin conducting Concert Arts Cello 


Ensemble 
Capitol Stereo Record SP 8484 
For this recording d 
the EMI stereo technique used by its parent firn 
in England. A few Capitol and the Ange 
recorded in Europe employ this method 
which calls for placement of two mikes ir 
tical tandem opposite the center 
orchestra. An angle of 90° is formed at the hul 
of the two pickup patterns when the mikes are 
aimed to cover the entire orchestra. In this re- 
lease, the technique is used at much closer quar- 
ters than in any record I’ve encountered so 
This scales down the cello orchestra to the 
of the average living room. In 


session, Capito mported 


all 


releases 


point of 


one of 
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everything in this picture 





JUST BY ESTIMATING WHAT IT'S WORTHI 


It’s still 
not too late 
to enter the 

fabulous 
Westinghouse 


ANN 


Never before a contest so easy to enter...so easy to win! 
Don’t miss this opportunity to win a whole truckload 
of valuable prizes! Final contest closes in four weeks. 
You can enter the two remaining contests as often as 
you like... win from hundreds of other prizes if you 
miss the top award! 


Just 3 easy steps to enter... 

1. Ask your Westinghouse distributor for a supply 
of official entry forms... several for each contest 
you want to enter. 

. Estimate the total dollars-and-cents retail value 
(exclusive of local sales and Federal excise taxes) 
of all the items shown and described in the picture 
for the contest you are entering. You’ll receive an 
information leaflet with your entry blanks which 
shows photographs of all four Giant Jackpots. 


. Write your estimate on the Entry Form and mail 
along with the end panel from a Westinghouse 
5-pak tray which reads ‘“‘Westinghouse Electronic 
Tubes” or a reasonable facsimile to: ‘‘Jackpot,” 
Westinghouse Electric Corp., Box 367, New York 
46, New York. 


os 


You can win absolutely everything shown in this picture, 
simply by estimating its total retail value. The closest estimate will 
win it all! Enter now! Enter often! Still 2 more Giant Jackpot pictures to go! 


That’s all there is to it... Just look what you can 
still win! 


2 first prizes: “Winner Take All” — everything shown 
in a Giant Jackpot picture. 


2 second prizes: Your choice of Westinghouse Refrig- 
erator, Freezer, Laundromat, Dryer, Two Different 
Ranges, Room Air Conditioner, Stereo-Fidelity. 


2 third prizes: Your choice of Westinghouse Refriger- 
ator, Freezer, Dryer, Range, Air Conditioner. 


24 fourth prizes: Your choice of two Westinghouse Im- 
merse-A-Matic appliances with a control unit. 


50 fifth prizes: Your choice of Westinghouse Spoutless 
Coffee Maker or Portable Mixer. 

120 runner-up prizes: Westinghouse Dog-O-Matic Hot 
Dog Cooker. 

THIRD CONTEST STARTS AUGUST 31, 1959! GET ENTRY 
BLANKS AND OFFICIAL RULES FROM YOUR WESTING- 
HOUSE DISTRIBUTOR! 


You CAN BE SURE...1F ws Westi ngh ouse 


Electronic Tube Division Elmira, N.Y. 


If your distributor does not handle Westinghouse tubes send his name and address te 
Westinghouse, Box 284, Elmira, New York. Don’t miss this big opportunity! 
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AUDIO—HIGH FIDELITY 
Precision cutting. ‘a a simple job Bachianas Brasileiras, music influenced 


style of Bach, the soprano voice of Marni 
is recorded with a third mike pinced | ir 
2 ter of the instrumental group. Blendins 
ith the new . voice into both channels via the F MI 
Ww this range produces an unsual effect. | 
that listening at a distance of up to ¢ 
the speakers, the voice appeared with ea 
tensity in both channels. Reversal of the phasir 
switch did not change matters, an indication tl 
all was well. Only at normal! listening distar 
4 did the voice coalesce into a semblance f nor 
a “ mal centering. Groove surfaces rival th« 
SsSK-2 quietest stereo discs being made today 
' - é. further value to a record that sh« 
interest long after the musical warhors 
developed a limp. 


SHAFT-KUT 


SCHUMANN: Cello Concerto in A Minor 
SAINT-SAENS: Cello Concerto in A Minor 
Janos Starker, cello 


TOOL Carlo Maria Giulini conducting Philharmonic 
Orchestra 


Angel Stereo Record S-35598 
This is a stereo reissue of the only LP 
current catalog that offers a couplir 
well-known concertos for cello and or 
cool brilliance of the Starker perf 
uses a Stradivarius cello) is heard 
vantage now that Angel is pressings 
with excellent signal-to-noise rat 
of depth, so vital in a twe 
recording, is very well manag 


The Orchestra 
Leopold Stokowski conducting Symphony 

Orchestra 

Capitol Stereo Record SSAL-8385 

The mono version of this album wa 
more interesting releases of 1957 be 
fered a new insight into the wor 
symphony orchestra. In stereo, the 
woodwind and percussion sections are 
heard individually and in variou 
with the full orchestral climax re 
final section of Moussorgsky’s Pi 
Exhibition. Holding their fire unti 
stereo cutters were installed, Capitol 
are now in a position to claim on 
demonstration discs. Ideal stereo, 
sponse and up-to-the-minute rang 
record a logical candidate for A 
ducted with the forthcoming four-tra 
tapes. 


MOZART: Eine Kleine Nachtmusik 
Symphony No. 36 in C Major (Linz! 
Antal Dorati conducting London Symphony 
Orchestra 
Mercury Stereo Record SR 90121 
This is the way to record music of tr pare 
tonal texture. This latest Mercury 
caught my attention because the trar 
maintained beyond 10,000 cycle If 
ested in checking the results px 
today when a recording curve is fre 
the upper middles, compare this ver 
Nachtmusik with the recent Lond 
stereo disc reviewed in July. On a 
itself peak-free up to 12,000 cycle 
Now you can cut controls and possibility these days), this recor 
with the honors, and there i 


control the cut ... precisely and exactly. Dorati performance as it does 


CENTRALAB’s Shaft-Kut Tool is a precision instrument, guaranteed — 


Arthur Winograd conducting Virtuoso Symphony 
of London 
Audio Fidelity Stereo Record FCS 50,011 
The stereo records in the Audio Fidelit ‘ 
sical series appear to rely on multiple 


to make a really simple job of cutting shafts to the exact size you need. 


With this tool you can cut any single or dual control .. . or switch shaft, 


and get cuts that are accurate to !¢;th of an inch! The tool and calibrated close range for maximum presence 
nique can be very effective durin; 
jig are made of case hardened tool steel, designed to last a lifetime. passages of the music’s dynamic rang 
overtures by Thomas, Weber, Sme 
. and Rossini illustrate this point very 
You can’t make a wrong cut with the CENTRALAB Shaft-Kut Tool! And the | Try this record at lower-than-averag: 
a listening room devoid of distract 
ground noise. When the music swell 
you may notice that a price has to be 
the exceptional presence noted earlier 


price is less than half what you’d expect to pay for a precision device of this 
kind ...a low $4.95 dealer net. Ask your distributor to show you how easy 
it is to use this new tool. | action of a large group of microphon 


tered throughout the orchestra can reate 


form of acoustical disturbance that is decidedly 
A DIVISION OF GLODE-UNION, INC. unpleasant. It is hard to suppress the feelings 
yA 922) £. KEEFE AVE. «© MILWAUKEE 1, WIS. that the excellent surfaces and fine audio qualit 
of this series might shine to better advantage ' 
IN CANADA: 669 Bayview Ave. © Toronto 17, Ont. with fewer mikes over the orchestra 
nh 5931 


More Drums on Fire 
CONTROLS ¢ ROTARY SWITCHES CERAMIC CAPACITORS World Pacific Stereo Record 1022 


The first drum anthology issued by thi n 


PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS = (Drums on Fire, WP 1247) was reviewed 
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months ago in the mono section of this column 
The fact that its sequel has appeared in stereo 
indicates how rapidly the 45/45 disc has been 
maturing on this label. The first collection, par- 
ticularly the section devoted to tabla drums from 
India, offered a remarkable workout for the best 
of sound systems. Some exciting history is re- 
peated in this release. I don’t recall a cleaner- 
sounding percussion item on stereo disc. The 
varied subtlety of some of the drum work will 
be completely revealed only on the most expen- 
sive rigs. If you’ve made recent improvements 
in your setup, check them with the last two 
bands of Side 2. There Mel Lewis contributes 
some detailed brushwork in a presence and 
range formerly heard only on the best mono 
records. Sonny Payne of the Basie band takes 
us down the home stretch with a treatment of 
Clap Hands, Here Comes Charlie that has smoke 
curling out of both channels. 


FULL STEREO 


RICHARD STRA 


STRAUSS: Also Sprach Zarathustra 
Karl Bohm conducting Berlin Philharmonic 


Orchestra 
Decca Stereo Record DL 79999 
Of all the Richard Strauss compositions so 


far available in stereo, this work appears to 
benefit most from the added spatial realism of 
the new medium. In mono recordings, much of 
the rhetoric of this grandiose tone poem failed 
to make its point despite the weight of the 
instrumentation. As heard in this outstanding 
stereo disc, the score enjoys several significant 
advantages. Bohm and the men of the Berlin 
Philharmonic are completely at ease in their 
native tonal language and the German recording 
technicians, invariably in the vanguard of audio 
art, have concentrated on a convincing duplica- 
tion of concert-hall sonics. I hasten to admit that 
the torrent of lows heard on good mono discs 
when the organ joins the orchestra early in the 
score is but a trickle in this stereo pressing but 
the rest of the dise forcefully explains on good 
equipment why this record won a 1959 Grand 
Prix du Disque award in its category. 
HAYDN: Symphony No. 94 (Surprise! 
Symphony No. 99 in E Flat 

Josef Krips conducting Vienna 

Philharmonic Orchestra 

London Stereo Record CS-6027 

Concern was expressed at the beginning of the 
stereo era that the symphonies of Haydn and 
Mozart would be adversely affected by stereo’s 
ability to separate and set apart the key sections 
of the orchestra. This reasoning held that the 
orchestral cohesion sought by composers of that 
day was best served in mono recordings. This 
record demonstrates that specialized musical val- 
ues such as these are not harmed by stereo. 
Avoiding ping-pong effects, London’s miking 
preserves the scale and balance of the orchestra 
specified by the composer yet brings us the full 
impact of the witty comments Haydn planted in 
the string and woodwind sections. As handled by 
the renowned Vienna Philharmonic under the 
genial guidance of Josef Krips, these two works 
should provide an ideal stereo sampling of Haydn 
for any Thomas still in doubt. 
Sound Spectacular 
Ray Anthony Orchestra 

Capitol Stereo Record ST-1200 

One of the thornier problems confronting the 
early stereo cutters was a master tape weighted 
with the sound of a brass section such as the one 
(Continued on page 86) 





The book that keeps growing in 
usefulness and popularity 


It's here! The brand-new 4th Edition of 
General Electric’s famous Transistor 
Manual... 227 pages jam-packed with 
vital information you need to keep 
abreast of this fast-moving and fabulous 
field. 

You'll find 74% more information ... 
new material on small and large signal 
characteristics, transistor radio servicing 
techniques and basic computer circuits 
...all the latest G-E transistor specs 
and a complete, up-to-date list of reg- 
istered JEDEC types. 

This is the one book in the transistor 
field you can’t afford to do without! Get 
your copy from your General Electric 
Tube Distributor, or by mailing the 
coupon at right. 


GENERAL @@ 


SEPTEMBER, 1959 


TRANSISTOR 
MANUAL F 


CIRCUITS 
APPLICATIONS 
SPECIFICATIO 


Make vate 


You get every issue of 


Subscribe now and SAVE 


One Year $4.00 


Two Year: $7.00 


Three Years $10.00 


Canada same as U. S. Extra postage per year: 
Pan-America, 50c; all other foreign, $1.00. 


Partial List 
of Contents: 


Basic Semiconductor Theory 
Transistor Construction 
Techniques 
Signal Characteristics 
arge Signal Characteristics 
udio Amplifiers 
Hi-F Circuits 
Receiver Circuits 
isistor Radio Servicing 
chniques 
1g Characteristics 


mputer Circuits 


n Transistor Circuits 
yntrolled Rectifier 


pplies 
Specifications 


r Specifications 


General Electric Company 


Semiconductor Products Dept., Section $6099, 
Electronics Park, Syracuse, N. Y 


Rush me the new enlarged Edition of the General 


Electric Transistor Mant e $1.00 
please.) 


Name 


ELECTRIC | “— 


= = 


No stamps, 


= : Zone State. 


con ants enti ene men eel 
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SHIPPED ON APPROVAL 


an IN-CIRCUIT CONDENSER TESTER THAT DOES THE WHOLE JOB! 


IN-CIRCUIT CONDENSER TESTE 


The CT-1 actually steps in and takes over where all other in-circuit condense 
application of a dual bridge principle gives the 
it an absolute ‘must’ for every serviceman. 


Model 
CT-1 


rs fail. The ingenious 
CT-1 a tremendous range of operation... and makes 


in-circuit checks: out-of-circuit checks: 


Quality of over 80% of all condensers even with cir- 


“ Quality of 100% of all condensers . . . (This includes 
cuit shunt resistance ... (This includes leakage, 


shorts, opens, intermittents) 
Value of all condensers from 200 mmfd. to .5 mfd. 


Quality of all electrolytic condensers (the ability to 
hold a charge) 


Transformer, socket and wiring leakage capacity 


OUTSTANDING FEATURES 


© Ultra-sensitive 2 tube drift-free circuitry 


leakage, shorts, opens and intermittents) 
Value of all condensers from 50 mmfd. to .5 mfd. 


Quality of all electrolytic condensers (the ability to 
hold a charge) 


High resistance leakage up to 300 megohms 


New or unknown condensers... transformer, socket, 
component and wiring leakage capacity 





WHY THE CT-1 SURPASSES 
ALL OTHERS IN THE FIELD 





bad Multi-color direct scale readings for both qual- 
ity and value ... in-circuit or out-of-circuit 





INSTRUMENT 


IN-CIRCUIT PERFORMANCE 
Leakage Short 





PRICE 
Value Open Electrolytics 





® Simultaneous readings of circuit capacity and 
circuit resistance 


CENTURY CT-1 


Yes $34.50 





® Built-in hi-leakage indicator sensitive to over 


Advertised 
instrument 


$79.95 





300 megohms 


Advertised 
Instrument 


$92.50 





® Cannot damage circuit components 


Advertised 
Instrument 


$34.50 





® Electronic eye balance indicator for even 
greater accuracy 


Advertised 
instrument 


$44.95 





® isolated power line 





Advertised 
instrument 


$69.95 


























IN-CIRCUIT RECTIFIER TESTER 


Model SRT-1 


ifiers 
Checks all power rect! 
in-circuit whether 
SELENIUM, GERMANIUM, 
SILICON, etc. 


owing trend towards com- 


With the er 


resorti 
manufacturers are resol’ 
more to producing series-s 


for an in-circut 
greater than ever. 


RECTIFIERS IN-CIRCUIT 
OF CIRCUIT WITH 100% 
NESS FOR: 








d 
del SRT-1—house 

eeeurdy hammertone 
finish steel case com- 
plete with test leads 


SPECIFICATIONS 


ectifiers rated fro 
types of Powe.) both in-circuit or 


onnected to a dead short. 


-of-circuit. 
. Chee fom si out-o 
germanium, . 
@ Will not blow fuses even when 
highly accurate multi-co 
les for in-circul 


heat rectifier 


e Large 3” 
@ Separate meter sca 
e Cannot damage or over 


ip SRT-1 test leads across rec 
SIMPLE TO juste circuit j disconn 
OPERATE 


being tested. 


Press test switch a 


easy-to-read three-color meter scales. «++ 


Ti w price, ; ; 
pactness, portability and ao Bonin ‘and . Tr 


tring TV sets 


employing selenium, — 
ers. 4 
Icon Power ee uit rectifier tester 'S 


EFFECTIVE- 


: : . 
Quality 1» Fading »~ Shorts ~ Open 
- oe Life Expectancy 


$99°*° SIZE: w-6” H-7" p-31" 


lor meter... sensitive yet rugged. 
t and out-of-circuit tests. 


tifier under test right 


i 
n i 
nd get an instant indication on the 


TRANSISTOR 
TESTER‘: 


DESIMaDENSIVE QUALITY INSTRUMENT 
PENDABLE TESTS of ALL Te IS TOG 
AND DIODES QUICKLY AND acCURATOS 
a © manufac- 
m- ors in home 
amplifiers, : 

um or sil- 

the need 


THE SRT-1 CHECKS ALL POWER 


AND OUT- = ieee 
triode, tet. 
Mode! TT- 
in sturdy h 
finish stee 


{ 
plete with test co" 


test leads 
SIZE: W-6” H-7» 


m 10 ma. to 500 ma. (selenium, 


tra 


you to rng pa FEATURE: the 


0 i ne i > 
wae a W type tr, 
© furnished periodically at no eese® 


TT-2 can 
Circuitry 
they are 


not becom 
'S enginee 
introduced 


2 — housed 
ammertone 


EASY TO BUY IF SATISFIED 


see order form on facing exele [= 





Model CT-1 — 
housed in 
sturdy ham- 
mertone finish 
steel cas 
complete witt 
test leads . 
only 


$3450 


Net 


SIZE: W-6” 
H-7” D-314" 


*24°° 


D-31/4" 


the correct 


Msistor set-up 


© obsolete as 
red to enable 
- New listings 


* 





FOR 10 DAY FREE TRIAL 


yew 


Battery Operated 
Peak-to-Peak 


WITH LARGE EASY-TO-READ 6” METER — 


i Je 

RY instruments are indispensable 

‘ish See our choice without obliga- 
only then, when satisfied, 
carrying charges added 


Convince yourself at no 
in your every day work. Send for instruments of y 


tion... try them for 10 days before your buy xm 
pay in easy-to-buy mo thly installments — without any financing OF 


VACUUM TUBE VOLT METER 


Model 
VT-1 


featuring the sensational new MULTI-PROBE * Patent Pending 
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 


@ DC Probe @ AC-Ohms Probe 


© Lo-Cap Probe @ RF Probe 


The VT-1 is a tremendous achievement in test equipment. With its unique MULTI-PROBE it will do 
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you 


nave to cart around a maize of entangled cables, 


lose time alternating cables or hunting for a mis- 


placed probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time- 
saving jobs. A special holder on side of case keeps MULTI-PROBE firmly in place ready for use. 


FUNCTIONS 
DC VOLTMETER... win measure D.C. down to 


1.5 volts full scale with minimum circuit load 


OUTSTANDING FEATURES 


@ Completely portable — self powered with long life 
batteries _ permits use everywhere @ New advanced 





and give accurate readings of scale divisions as low 
as .025 voits . . . Will measure low AGC and oscillator 
bias voltages from .1 volts or less up to 1500 volts 
with consistent laboratory accuracy on all ranges... 
Zero center provided for all bal g me t 

such as discriminator, ratio detector alignment and 





hi-fi 4 
AC VOLTMETER |... true Peak-to-Peak measure- 


ments as low as 3 volts of any wave form 





p p r circuit assures amazingly low battery 
drain @ Large 6” 100-microampere meter, many times 
more sensitive than meters used in most V.T.V.M.'s © 
Laboratory accuracy performance — 2% of full scale 
on DC, 5% of full scale on AC @ Simplified multi-color 
easy-to-read 4-scale meter @ No heat operation assures 
rigid stability an yet to power line 
fluctuations @ Amplifier rectifier circuit with frequency 

p ted att tor — a feature found only in costly 
laboratory instruments @ Meter completely isolated — 














TV sync, deflection voltages, video pulses, distortion 
in hi-fi amplifiers, AGC and color TV gating pulses... 
Scale divisions are easily read down to .1 volts... 
Measures RMS at 1/20th the circuit loading of a 
V.0.M. ... Unlike most other V.T.V.M.’s there is no 
loss in accuracy on the lowest AC range. 


ELECTRONIC OHMETER . » » Measures from 0 
to 1000 megohms . . . Scale divisions are easily read 
down to .2 ohms. . . Will measure resistance values 
from .2 ohms to one billion ohms . . . Will detect 
high resistance leakage in electrolytic and by-pass 
condensers. 


RF and LO-CAP MEASUREMENTS .. . 


With these extra VT-1 functions you can measure 
voltages in extremely high-impedance circuits such 
as sync and AGC pulses, driving saw tooth voltages, 
color TV gating pulses, mixer output levels, 1.F. 


pr y burn-out proof @ Hand-crafted circuitry 
eliminates the service headaches of printed circuitry © 
1% resistors used for permanent accuracy @ Separate 
RF ground return for low-loss RF measurement @ Micro- 
hone type co-axial connector @ Matching cover pro- 





ects instrument face — snaps on and off instantly. 


SPECIFICATIONS 


DC Volts — 0 to 1.5/6/30/150/300 /600/1500 volts 
AC Volts (RMS and Peak-to-Peak) — 0 to 3/12/60/300,/1200 volts nmertone finish steel 
Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10/100/1 nplete with MULTI- 


100K/1M : PROBE.and thor- 
$5§°° 


RF — Peak reading demodulator supplied for use on all DC ranges nstruction 
Net 


T-1 — fully wired and 
housed in hand- 


Zero Center — available on all DC volt ranges with zero at mid-scale covering 
Decibels — from —10 Db to +10/22/36/50/62 based on the Dbm unit 
IMW in 600 ohms 

impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap 


applica- 
» detail. 


stage-by-stage gain and detector inputs. Input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap 


Model 
FC-2 


Simply set two controls . . . insert tube and press quali 
pen a quality button to test 
any of over 700 tube types completely, accurately . . . IN JUST SECONDS! 


Over 20,000 servicemen are now usin < 

r 20, no ising the FAST-CHECK in their work and i 

cr aaliie eae eee he ee Sas call-backs and rea g nots dolar asoniaae 
with very little effort. See for yourself at ' why i 

chose the FAST-CHECK above all other tube testers. re ee en ee 


PICTURE TUBE TEST ADAPTER 

INCLUDED WITH FAST-CHECK checks cust ANGE OF OPERATION 

Enables you to check all S$ quality of over 700 tubes types, employing the time 
“ . X r i es 

| picture tubes (including Gave of all tubes in Use today, includiag the nomech sonteetine 
@ the new short-neck 110 TV tubes, auto 12 plate-voit tubes Oz4s, uanle sae Gabon aa 
° . ® . ] degree type) for cathode regulators, special purpose hi-fi tubes and even foreign tubes 
r : , ‘ emission, shorts and life ~ Checks for inter-element shorts and leakage. ‘ 
s : a) - expectancy ... also to reju- w Checks for gas content. 

6 a venate weak picture tubes. ~ Checks for life-expectancy. 


@ No time consuming multiple switchin c : ; c A : . © ne S 
é t g... only two settings are required instead of i 
agree yh mg BL DS as - « « tube chart listing cee 700 twee =. 
c c over. I ed without costly roll chart replace t 
tion of multi-section tubes and if oul ion i ‘jeod “Bad” on tho mater eset 
y one section is defective the tube will read “Bad” 
@ 41 phosphor bronze beryllium tube sockets neve 74 oS Colr cee 
d replacement @ 7-pin d 9-pi trai 
mounted on panel @ Large 41/2” D’Arsonval t or is’ bie yo pee 
J ‘ y ype meter is”the most sensitive availabl 
protected against accidental burn-out @ Special scal t eepttg A ted 
line voltage variation @ 12 filament iti Saree Gun and thest trawl tadiodass ote ea 
positions @ Separate 2 i i i 
$6950 oe hazards © Long lasting etched aluminurs eet gas and short jewel indicators @ Line isolated — 
Net : The Fast-Check positively cannot become obsolete . . . circuitry is engineered to accomm t 
all future tube types as they come out. New tube listings are furnished periodically at ae 


FAST-CHECK TUBE TESTER 


oe 





SIZE: W-145_" H-11%”" D-43%” 


Model FC-2 — housed in hand- 
rubbed oak carrying case com- 
plete with CRT adapter 


CONVENIENT TIME PAYMENT PLAN — No FINANCING CHARGES ______ 


=—S en RED ONICS | INC. 


FCENTURY ELECTRONICS CO., 


peaasoereibron It Avenue, Dept. 109, Mineola, New York 
CHECK INSTRUMENTS DESIRED ctr 


free trial. If satisfied | agree to pay 
GUARANTEED FOR | 50 instruments checked for & 10 day br 
In-Circuit Condenser Tester $34 ment within 10 days and 


rey M . if not 
the monthly installments as shown a4 
| within 5 hs. it return the instrument: within 10 days and there is 
E FULL YEAR 1 ia $9.50 within 10 days. Balance $5 monthly for mon tne pletely satisfied | wi return the jinstrum 
| In-Circuit Rectifier Tester $29.50 } further obligation. it isu 
n-Circui 


and 
NO INTEREST or FINANCING 
hl harges added. 
ion extremely low i CI ee witha 10 days. Balance $5 monthly for 5 months. charge 
i $24.50 
prces ar made | + Model TT-2 Transistor Tester . 
i ithi " Balance $5 monthly for 4 months. 
possible because $4.50 within 10 days. Bale 


58.50 
i j VT-| Battery Vacuum Tube Volt Meter $ 
ere are buying di- i C] Meee within 10 pa Balance $1! monthly for 4 months. 
rect from the 


Fast-Check Tube Tester $69.50 
manufacturer. | 


ALL CENTURY 


Heme Please print clearly 


Address 


10 days. Balance $11! monthly for 5 months. 





Model FC-2 
ie $14.50 within 


Prices Net F.O.B. Mineola, N. Y. 








A new 

40-watt 

stereo 
preamp-amplifier 
in kit form 

for only 

$79.95 

by 


PACO 


also 
available 
factory wired 


for $129.95 


Ask your own 
Audio-Radio-TV 
Serviceman about 

PACO and PRECISION 
products. He'll tell you that 
they always live up to their 
specs. That's why we can 
say that the PACO SA-40 
is the last preamp-amplifier 
you'll ever have to buy 





Available at leading electronic 
parts distributors and 
wherever good sound is sold. 





For complete information 
write to: 


PACO 


Electronics Co., Inc. 
70-31 84th Street 
Glendale 27, L.1., N. Y. 


A Division of 
PRECISION 


Apparatus Company, Inc. 


Export: 

Morhan Exporting Corp. 
458 Broadway 

N. Y. 13, N. Y., U.S.A. 


Canada: 

Atlas Radio Corp., Lid. 
50 Wingold Ave. 
Toronto 19, Ontario 


The last 
preamp- 
amplifier 
you'll ever 
have 

to buys 


PACO is the kit division of PRECISION Apparatus Co., 
Inc., world famous manufacturers of laboratory electronic 
instruments for over a quarter century. The new Model 
SA-40 is the first of a series of component high fidelity kits 
from PACO...engineered for utmost performance and last- 
ing value—designed for maximum eye-appeal. 

Whether you’re an experienced audiophile or a newcomer 
to the thrill of high fidelity, the factors you must consider 
in choosing the amplifier you need are: 

POWER, DISTORTION, FLEXIBILITY and VALUE. 


The PACO SA-40 offers you greater reserve power capacity 
than any other preamp-amplifier in its category. Its excep- 
tional circuit design assures highly stable performance with 
extremely low distortion. Step-by-step assembly instructions 
and giant-size wiring diagrams are so clearly detailed and 
simple that the technical difference between expert and 
novice disappears. And...the SA-40 provides maximum 
flexibility in any stereophonic high fidelity system...present 
or contemplated. 


For those interested in engineering details, some of the 
more important technical specifications are listed below: 


POWER OUTPUT: 
Steady State Power Output: 20 watts per channel, 
40 watts total. 
Music Waveform Power Output: 25 watts per channel, 
50 watts total. 
Peak Power Output: 40 watts per channel, 
80 watts total. 
RESPONSE: 30 cps to 90 Kc, + 1.0 db. 
DISTORTION: 
Harmonic: Less than .2% at 20 watts per channel output. 
Less than .1% at 10 watts per channel output. 
intermodulation: Less than 1% at full rated output. 
FRONT PANEL CONTROLS AND SWITCHES: 14 controls 
including separate bass and treble controls for complete 
flexibility with any monophonic or stereo program source. 
INPUTS: 14 total; 3 dual high-level and 4 dual low-level. 
OUTPUTS: Dual tape outputs, separate preamp output as 
well as standard dual speaker outputs. 
HUM AND NOISE LEVEL: 
High Level input: 80 db below rated output. 
Low Level Input: 70 db below rated output. 
Tape Input: 65 db below rated output. 
SPEAKER CONNECTIONS: 4, 8, 16, 32 ohms. 
SENSITIVITY FOR RATED OUTPUT: 
Aux Input: .75V Phono 1: (Magnetic) 5 Mv. 
Tuner: .75V Phono 2: (Magnetic) 5 Mv.orCeramic.3V 
INVERSE FEEDBACK: 25 db 
DAMPING FACTOR: 22 
BASS TONE CONTROL RANGE: + 15 db at 50 cps. 
TREBLE TONE CONTROL RANGE: + 15 db at 10 Ke. 
RUMBLE FILTER: 6 db per octave below 50 cps. 
EQUALIZATION: Phono: “RIAA”; “EUR”; 
Tape: 3% and 7% ips, NARTB 
TAPE OUTPUT LEVEL: 2 volts per channel. 
POWER SUPPLY: Silicon diode, low impedance for minimum 
distortion on extended high level passages. 
EXTERNAL DESIGN: Gold and satin black hooded case, with 
panel illumination and satin gold panel. 
DIMENSIONS: 15%” wide x 11%” deep x 5%” high 
Model SA-40: Complete with case and step-by-step 
assembly-operating manual ... Kit Net Price $ 79.95 
Model SA-40W: Factory Wired ................ . Net Price $129.95 








COMING SOON — MODEL ST-45 
AM/FM STEREO TUNER KIT 
matching companio: 

for the SA-40 
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(Continued from page 83) 

Ray Anthony features in his hard-driving band 
His latest disc reveals significant progress i: 
getting such material into the complicated 
grooves of a stereo record. Distortion is held t 
the figure found in the average mono dise these 
days. The sonic vantage point places the listene 
a few inches from the instrument a trick 
arranzements toss folk tunes from one half 
the orchestra to the other. The propulsion 
furnished by a brass section in each channe! wit! 
the Anthony trumpet planted in the pivot posi 
tion. 


Gilbert and Sullivan Overtures 
Symphony Orchestra conducted by Alan Ward 
RCA Victor Stereo Record LSC-2302 
It is difficult to find a British orchestra that 
is not at home in the music of the Gilbert and 
Sullivan operettas. This anonymous ensemble 
conveys a high degree of authenticity in these 
instrumental summations of a half-dozen G and 
S productions that have found the most favor or 
our shores. The practised hand of Victor's Euro 
pean affiliate is evident in the exceptionally 
wide-range frequency response. 


Where There's a Man 
Abbe Lane; Sid Ramin and His Orchestra 
RCA Victor Stereo Record LSP-1899 

The initial lineup of stereo discs from RCA 
Victor contained an album by the same Mrs 
Cugat heard in this release. Direct comparisor 
of the year-apart recordings of Abbe Lane's voice 
spells out the progress made in that time 
Levels in both cases are definitely on the high 
side. The greatest improvement shows up in the 
tantalizing transients that are a vital part 
the sassy night-club tunes featured on this latest 
record. Spread over an area of 6 to 10 feet, the 
instrumental background provides occasionally 
disconcerting moments. The voice miked at dead 
center has the effect of cutting the orchestra int 
two halves, each with its own arrangement The 
vocal pickup is “‘in person” all the way 


BRUCH: Scoftish Fantasia 
M“NDELSSOHN: Violin Concerto in E Minor 
Campoli, violin 
Sir Adrian Boult conducting London Phi'harmonic 

Orchestra 

London Stereo Record CS-6047 

The Fantasia of Max Bruch is a rare composi- 
tion for violin and orchestra based on Scottish 
folk tunes. The composer drew extensively or 
collections of sonzs gathered in Scotland in the 
18th century. This refreshing music achieved its 
greatest fame during monophonic days in the 
Heifetz performance on the Victor label. Now 
stereo opens a new door on the Highland land- 
seape. From a technical standpoint, an interest 
ing feature on the record is the comprehensive 
frequency response of the bass drum heard at the 
outset of the first movement. The scor 
a series of occasional soft bass-drun 
volume too low to be heard with ease or 
records. While maintaining this volume, 
captures the drum’s basic frequency 
known for some time that virtually an 
ponent system worthy of the term can give 1 
the overtones of a bass drum if the levels are 
high enough in recording and playback. Only the 
best stereo equipment will reproduce the low- 
level bass frequency recorded here As for the 
performance, Campoli fans will welcome his pro- 
ficiency and tonal warmth both in the Fantasi« 
and the Mendelssohn violin concerto 


SCHUMANN: Symphony No. 1! in B Flat Major 
Paul Paray conducting Detroit Symphony 


Orchestra 
Mercury Stereo Record SR 90198 
Schumann's Spring Symphony describes ar 
overcast day in this recording. Several factors 
not all of them the fault of the recording engi- 
neers, create a problem here. The symphonies of 
Schumann pose difficulties in recording due to the 
thick texture of the scoring. The acoustics of the 
Ford Auditorium, the permanent home of the 
Detroit Orchestra, do not lend themselves to the 
music as miked here. The stereo sound is tubby 
enough to require complete rolloff of the bass, a 
step I haven't taken since the appearance of the 

stereo disc. 


Strings Around the World 
Peter Plum conducting Brussels World's Fair 


Orchestra 
Omega Stereo Record OSL-23 
A cosmopolitan treatment of moody items best 
handled by strings. Charmaine, Laura, Green- 
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sleeves, etc., are heard in very clean depth. This 
is an interesting memento of the Brussels Fair 
in sound far better than that found on some of 
the major labels. 


Note: Records below are 12-inch mono LP and 
— with RIAA curve unless otherwise indi- 
cated. 


Bulga 
Columbia World Library of Folk and Primitive 


Music 
Columbia KL-5378 
Columbia Records, in this monumental series 
compiled and edited by Alan Lomax, continues to 
probe the bed rock beneath the world’s folk 
music. On this record, the seventeenth in the 
series, students of folklore will find higher-than- 
average technical skill in field recordings made 
in the villages of Bulgaria. The songs and 
dances reflect at least five cultures of European 
and Asiatic origin preserved in a country that, 
until recent years, had little contact with the 
outside world. It is interesting to note that the 
instrumental playing is confined to the men be- 
cause women who play instruments are not con- 
sidered suitable for marriage. 


TOP AND BOTTOM BRASS CLARK QUINTET WITH DON BUTTERFIELD TUBA 


TERRY 


Top and Bottom Brass 
Clark Terry Quintet 
Riverside RLP 12-295 

They cover just about all the bases in this one. 
At one extreme is the tuba of Don Butterfield, at 
the other is Clark Terry's irrepressible trumpet 
which paces the proceedings with unfailing good 
humor. In some of the selections Terry, an 
Ellington and Basie sideman, takes on a fluegel- 
horn, a slightly larger version of the trumpet 
with a mellower sound. In the longest item on the 
disc, Blues for Etta, Clark Terry breaks out of 
bounds with an amazing solo on trumpet mouth- 
piece. This sums up the carefree attitude sprin- 
kled throughout the disc. This project will be 
relished by those who feel that jazz has been 
taking itself a bit too seriously in some quar- 
ters. END 
Name and address of any manufacturer of 
records mentioned in this column may be ob- 
tained by writing Records, RApD10-ELECTRONICS, 
154 West 14th St., New York 11, N. Y. 


CORRECTION 
Mr. Queen points out that the value 

of the calibrated potentiometer (R1) is 
incorrect in his article “Check Transis- 
tor Gain” on page 70 of the July issue. 
R1 should be 10 instead of 100 ohms. 
With R1 as 10 ohms, the total resist- 
ance of Rl and R2 is 100 ohms. From 
the alpha equation 

R2 + Rl-a R2 + Ri-a 

R2+Ri ~ 100 
it is obvious that R2 + Ri-a will give 
alpha directly (as a percentage). Rl-a 
is calibrated by the 0-10 dial. For ex- 
ample; when the dial reads 6.5, Rl-a is 
6.5 ohms, R2 + Rl-a is 96.5 ohms and 
alpha is 0.965. In the same way, a dial 
reading of 4.8 corresponds to an alpha 
of 0.948 and so on. 
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*Viewing area 275 square inches. 23-inch picture tube measured diagonally. 


Big 23-inch* picture is the sensation of 1960 that changes the 
face of television . . . and Sylvania scoops the industry with the 
first complete line. 


Square corners of the 23-inch* bonded shield picture tube 
& pioneered by Sylvania presents more of the TV picture as 

the camera sees it. New squared shape is closer to the 3 x 4 

ratio of the true TV camera raster. 

The 23-inch* tube flattens the TV screen. ‘“Bonded shield’ 

face-panel eliminates the dust trap, cuts reflections in half, 

and improves brightness and contrast. 

New Super HaloLight® is bigger and better than ever. It’s 

a Sylvania exclusive that adds eye comfort to eye appeal. 


SYLVANIA 23’* TV OFFERS THE NEWEST AND 
FINEST FEATURES YOU CAN RECOMMEND 


¥SYLVANIA 


Subsidiary of (Comnat) 
GENERAL TELEPHONE & ELECTRONICS \@@2/ 


SYSTEM, 
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A picture of a TV screen and a discussion of the picture 
can help the technician fix a TV set. But his knowl dg 


of circuit theory is still needed if he is to do a rapid but 


accurate job 


By A. V. J. MARTIN 


1 
Symptoms: is visible above the picture. 
re is +t below the bottom 


ake this detect tor the one 


Diagnosis: The defect can occur horizontally or 
é y eaqdijust n ana aliqn tocus 

focus coil. If 

ved, watch for 


Symptoms: jhtness decreases from left to 


Diagnosis: 


1. Parasitic modulation at the horizontal sweep fre- 
quency. Swit to an empty channel or disconnect 
the antenna. T makes the fault easy to see. Use a 
sweep frequency to check for 

f dulation appears— 

the picture tube. 


Alternately r c Jre-tube 5 tT ground through 
» O.1 pt pa ; > > p ot entry is identi- 
tied, check the circu mponents. The usual culprit 
$s an open de ie } capacitor 

2. Induction at the horizontal sweep frequency. Check 
ead dress, particularly for leads going to the picture- 
tube socket deflection cx Make sure that shields 
are properly fastened and grounded, especially in the 
high-voltage, detector and video parts of the TV 
receiver, 


2 
Symptoms: 


Diagnosis: 


4 


Symptoms: 
Diagnosis: 


Gray or black horizontal bars acr 
wing the rhythm of the audio sound 
Sound bars. If the defect is independent 
me: Adjust oscillator tuning. Check 

k for out-of-tune sound trar 


oscillation in the picture 


ng capacitors and the 
2ct increases with the 
it stage may be bad. Check 
ng capacitor. Alsc¢ k ov 
ircuit and check for a bad B 


3 a be 


Unstable wavy lines superimposed over 
Herringbone pattern, due to interference. 
an be internal or external. Oscillation in the 
sound if may be the cause. Check screens 
chokes, lead dress. If due to an 
transmitter, reorient the antenna, insta 
antenna input or use a shielded ante 
(coax cable). 


ir ts 
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Symptoms: 
Diagnosis: 


7 
Symptoms: 


9 
Symptoms: 


Diagnosis: 


SEPTEMBER, 


Excessive brightness. 

Pix tube or video circuits. If brightness control is more 
or less effective, readjust brightness control. Check for 
proper dc restoration. If defective, brightness varies 
irregularly. Check the clamping diode circuit; incorrect 
voltage on cathode or grid of the pix tube. If de 
coupling is used between the video stage and the pix 
tybe, an incorrect voltage may be caused by the video 
amplifier. Check tube and bias. 

If the brightness control is practically ineffective, the 
control may be defective. Check picture-tube cathode 
and grid circuits. Look for a cathode-to-grid short. 


Several pictures superimposed vertically, either stable 
or moving up or down. 

1. Vertical sync defective. Adjust vertical hold control. 
Replace vertical oscillator. Check circuit. Check syne 
circuits. Use a scope at frame frequency to follow sync 
signal from plate of sync separator. 

2. Intense ghosts. Orient antenna or instail more direc- 
tive unit. 


3. High-voltage arcing. Find and stop. 


Light, moving streaks over all or part of the picture. 
Sometimes, the pattern can be identified as a part of 
the picture, drawn out horizontally. 

Part of picture modulation occurs during horizontal 
retrace. Readjust horizontal hold. Check for excessive 
retrace time. This can have a number of causes—defec- 
tive horizontal yoke coils or horizontal output trans- 
former, horizontal ouput tube or damper, horizontal 
oscillator or output transformer. Another possib ility is 
a defect in the afe circuit, generally in the phase 
comparator. Change tube. Check components. 
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Symptoms: 
Diagnosis: 


Symptoms: 
Diagnosis: 


10 


Symptoms: 


Diagnosis: 
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adnaed 
Too much dee voltage 
: ca aa 
2. Excessive field details 
éeria 

3 Defective age. 

4. Video receiver misaligned. 
frequenc response. Rea 


Black z 
1. Misadjusted ion trap. 

af ightnes 5 as we 

2. Deflection coils do not fit snugly against the neck 
of the picture tube. Ad k 


ones in the 


insulation or 


di y. Check 
arcing ar 
section 

The next part 
issue, 


the hiah-voltaqe 


hed in an early 
END 
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Winegard 


TEVERYTHING... 


a 


Fea Z 


NOW, THERE A 
COLOR’CEPTOR 


SUPER COLOR’CEPTOR 
MODEL SCL-4 


NEW SUPER COLOR’CEPTOR HAS 
FOLD-OUT DRIVEN ELEMENTS, 
NEW TYPE BOOM SUPPORT AND 
2 ONE PIECE WRAP-AROUND 
MAST CLAMPS. 


*U. S. Pat. 2,700,105, Canada 511,984 


Now the powerful new Super Color- 
*Ceptor adds a third dimension to 
the popular Color’Ceptor series. 14 





elements including the patented 
electro-lens* director system. All 
channel—black and white and color, 
completely factory pre-assembled 
with new type fold-out driven ele- 
ments Bright Gold Anodized 
Model SCL-4 — $38.95 list. 





om wr crish 


Bond Guaranter 
f wreen ceorsctign 











THE COLOR’CEPTOR MODEL CL4 — 
America’s Most Copied Antenna, 
The one antenna consumers know by 
name. For superior reception, black and 
white and color—all channels 2-13. 
11 elements. Bright Gold Anodized. 
Patented Electro-lens director system. 
Installs easy —sells fast. Model CL-4, 
$29.95 list. 


COLOR’CEPTOR ONLY ANTENNA GUARANTEED TO 
PERFORM TO YOUR CUSTOMER’S SATISFACTION. 


fe = Winegard’s Gold Bond Guarantee guarantees satisfaction 
on your customer’s home or Winegard refunds the full list 
price —and you still keep your profit. It’s the strongest 
guarantee in the industry. 


COLOR’CEPTOR WITH POWER 
PACK MODEL CL-4X. Most Power- 
ful All Channel Antenna Made. 
Adds 5 directors and 2 reflectors to reg- 
ular Color’Ceptor to make most power- 
ful performing antenna on the market. 
Guaranteed in writing to outperform any 
all channel antenna made. 18 elements. 
All channels, 2 to 13. Black and white 
and color. Bright Gold Anodized. Model 
CL4X — $44.90 list. 


WINEGARD ANODIZING — More 
than a beauty treatment, Winegard 
Anodizing is the most permanent 
corrosion-proof finish you can give 
aluminum. Exclusive Winegard Gold 
pigment (unlike dyes) is bright and 
sunfast — lasts far longer than the 
usual short-cut finishes. Only Wine- 
gard has it! 


ADVERTISED MONTH AFTER MONTH IN LIFE! 


Write today for complete bulletins — specify models! 


RADIO-ELECTRONICS 





SEPTEMBER, 


the most complete line of antennas 


for your profit and progress 
VHF-UHF-FM™M 


Why stock incomplete lines that don’t have 


step-up sell? Antennas that are short on fea- 
tures short-circuit your cash register! Sell 
Golden Winegard — full line — best known, 
most advertised in LIFE, Better Homes & 


Gardens, Successful Fa 


MODEL TC1 — BEST ANTENNA 
EVER DESIGNED FOR STACK- 
ING BECAUSE OF NEW WINE- 
GARD TRANSCOUPLER FEA- 
TURE—A LINEAR TRANSFORMER 
THAT SWINGS INTO POSITION 
FOR PERFECT STACKING AS- 
SURES PERFECT 300 OHM 
MATCH. All channels VHF — use 
single or stack 2 bays for 100% 
power increase. Patented Electro- 
lens director system. Extremely high 
gain on channels 7 to 13. Bright 
Gold Anodized Model TC] — 
$19.95 list 


WINEGARD ENGINEERING FOR 


rming, Sunset, TV 


TRANSCOUPLER YAGIS — NEW 
SUPER EFFICIENT TRANSCOU- 
PLER YAGIS 3, 6, 12 ELEMENT. 
Absolutely the most efficient cut- 
to-channel and broad band yagis 
ever built. Use a three element 
where a five was used, a six for a 
ten, and a twelve for really tough 
reception problems. Unique Trans- 
coupler bars swing into position for 
perfect 300 ohm match and simplest 
stacking ever devised. In stacking, 
100% of power is delivered from 
both bays. Bright Gold Anodized, 
wide spaced design. 42 different 
models. 


“SPECIAL AREA” ANTENNAS. 


Winegard offers special antennas individually engineered for an area 
problem. You are invited to take advantage of Winegard’s ultra-modern 
antenna research and testing facilities. 


Winegard Co. 


1959 


TRANS’‘CEPTOR MODEL 20/20 
NEW 40 ELEMENT UHF TRANS- 
LATOR ANTENNA. Super power- 
ful, precision engineered for trans- 
lator channels 72-83 (800-900 mc). 
This stacked array incorporates 40 
wide spaced elements for maximum 
signal pick-up. Has combined power 
of UHF corner reflector and a UHF 
yagi. Model 20/20 packed two to 
carton with stacking bars. $20.60 
list... single bay $9.95. 


WINEGARD RESEARCH AND DEVELOPMENT 
LABORATORY 


Continuous experimentation 
and testing go on in Wine- 
gord’s ultra-modern electronic 
laboratory. A few Winegard 
firsts developed from research 
oare—First Gold anodized an- 
tennas, First All Channel VHF 
Yag', First and only Patented 
Electro-Lens Design, First One 
Piece Wrap-cround Mast 
Clamp, First Universal Roof 
Mount, First Transcoupler 
Yagis and more. 


“TURNSTILE’ FM ANTENNA 
MODEL FM3T—NEW FM AN- 
TENNA HAS UNIQUE OFFSET 
MOUNT. Mounts on same mast as 
TV antenna Picks up all directions 
100 miles and more Delivers maxi 
mum results all across the FM band 
of 88-108 mc. 2 bays give 40% 
power increase, 3 bays 68%, 4 
bays 96%. Completely factory pre- 
assembled. Bright Gold Anodized 
Model FM3T — $11 95 list 


Model FM3A ‘Turnstile’ — has same 
antenna head as above but i 

cludes universal roof mount**, lead- 
in wire, etc. Complete kit Model 
FM3A. $17 95 list. 


WINEGARD ECONOMY LINE ANTENNAS START AT JUST $2.44 LIST. 


Write for complete information on full line of plain aluminum ECONOMY 


kits and antennas. 


3013-9 Scotten, Burlington, lowa 


Buy the Leader 


and be one! 





TRAIN FOR 
BETTER PAY 


IN THESE SPECIALIZED FIELDS 


These famous Rinehart manuals are complete, fully 
authentic—and written so you can easily understand 
them without a lot of previous experience. 





HOW TO GET THE MOST OUT 
OF HIGH FIDELITY 


This big 494-page HIGH FIDELI 
TY TECHNIQUES manual shows 
get better hi-fi results at 
service hi-fi equipment ; 
slants on all methods 
and theories—-and is crammed full of 
how-to-do-it tips. The ideal guide for 
hi-fi fans, custom builders and service 
men. 203 clear illustrations. Price $7.50 
Money-back guarantee! 


how to 
less cost; how to 


brings practical 











TRAIN FOR COMMUNICATION’S 
BEST PAID JOBS! 


This practical, low-cost LICENSE 

MANUAL FOR RADIO OPERATORS 
can help you breeze through FCC examin 
ations and get your ‘“‘ticket’’ as a well paid 
commercial operator on ships, in broadcast 
ing. telecasting, aviation, etc. Covers ALL 
EIGHT exam elements. Reviews almost 2200 
typical questions. 430 pages. Fully indexed 
so you can look up in a jiffy the exact things 

you need to know. Price only $5.00 


REPAIR ANY HOME 
ELECTRICAL APPLIANCE 


This 370-page Rinehart ELECTRICAL 

APPLIANCE SERVICE MANUAL 

brings you complete, easy repair in- 

structions for practically every appli 
ance used in modern homes. Even includes 
appliance refinishing methods. Gives you the 
“*know how’ to add a profitable sideline to 
your radio-TV work or to build 
a full-time appliance repair business. Price 
only $5.00. 


service 





LEARN TO FIX OR REWIND 
ANY ELECTRIC MOTOR 


Train for something really differ- 

ent! This giant 560-page ELEC 

TRIC MOTOR REPAIR guide 

opens a fascinating big pay field, 
even to beginners. Covers all repairs 
PLUS complete rewinding of practic 
ally every AC or DC motor or gener 
ator also motor control maint 
nance and repair Approved by im 
structors, repair specialists and 
unions. Price $6.95 


Over 100,000 copies in use! 











LEARN TO USE INSTRUMENTS 
BETTER AND FASTER 


BASI( ELECTRONIC 
STRUMENTS helps 
and faster on service 


IN- 


better 


TEST 
you work 
Shows 


jobs how 


to put old instruments new uses; 
teact 


you to interp eadings, etc 
A complete, fully inderstandable in 
strument training cou » over 
60 nstruments ni 
types outlines 


254 page 


r= ‘STUDY 10 DAYS FREE!:=1 


Dept. RE-99, RINEHART & CO., Inc., 
232 Madison Ave., New York 16, N. Y. 


book or b« or 10-DAY FREE 


(Circle the you want): 


cuts Price $4.95 


Send following 
EXAMINATIC 


1 2 3 4 5 


10 days, IT will indicated 
for each book 
md owe nothing (SAVE! 

order and we pay postage 
privilege with money refunded.) 


~oks f 
books 


either remit 


(plus postage 
10 day return 


Name 
Address 


City Zone State 
OUTSIDE U.S.A.—Add 50c 
handiing. Cash with order. 
return books in 10 


ST 
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to cover 
if you 


for each book 
Money refunded 
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ROBERT G. MIDDLETON 


RADIO-ELECTRONICS TELEVISION CONSULTANT 


ORE requests concerning arcing 
in the neck of the picture tube 
are coming in. Most of the 
time, this arcing includes the 

yoke, which is often damaged and must 
be replaced. After a while—anywhere 
from a week to a couple of months— 
the arcing starts again. 

This sneaky type of trouble often 
does not show up even on a wide-band 
scope, because the frequency of the are 
voltage is too high to be displayed on 
the scope screen. 

The trouble is caused by spurious 
oscillation in the yoke system. This 
oscillation not only increases the peak- 
to-peak voltage applied to the yoke 
windings, but also ionizes the air about 
the yoke, which aggravates the arcing. 

The spurious oscillation must be sup- 
pressed. A good point at which to 
attack this is at the damper tube. 

A typical circuit which sometimes 
requires such suppression is shown in 


6W4-GT 
DAMPER 





T 

' 

i 
%150yuf [HORIZ DEFL COILS 
' 

' 


mn 
Fig. 1—A 150-uxf capacitor con- 


nected between damper plate and 
cathode often stops yoke arcing. 


advisable to bleed each capacitor with 
a 5-megohm resistor (shown in dashed 
lines in Fig. 2). This equalizes the de 
voltage distribution, which is otherwise 
upset by different insulation resistances 
in the series capacitors. 

Series inductance can be used instead 
of shunt capacitance, as shown in Fig. 
3-a. In stubborn cases, inductive chok- 
ing is often most effective. Ordinary 
heater chokes do a good job. 

When current drawn by the circuit 
is not heavy, small damping resistors 
can be used instead of chokes, as shown 
in Fig. 3-b. Any suppressor should be 
connected directly at the socket termi- 
nals. Otherwise, lead resonance will sus- 
tain the spurious oscillation. 

Sometimes, suppression must be car- 
ried as far as the horizontal output 
tube. The same means are used—sup- 
pressor chokes or damping resistors. 


Antenna installation 
I have run into an antenna installa- 
tion problem in a relatively dead spot 





Fig. 2—A high-voltage 150-uf capacitor can be 
made by connecting four 600-x/f units in series. 
Shunt each capacitor with a 5-megohm resistor, 


Fig. 1. Adequate suppression is usually 
obtained by connecting a 150-uuf capaci- 
tor from plate to cathode of the damper. 

The capacitor must have an adequate 
voltage rating. This requirement varies 
widely. In some receivers, a 600-volt 
capacitor will do. But I have seen re- 
ceivers in which the peak-to-peak stress 
was as high as 3 kv. Check the circuit, 
or consult the service data for the 
receiver. 

When a high-voltage capacitor is not 
readily available, lower-voltage capaci- 
tors can be hooked in series as in Fig. 2. 
If considerable de voltage must be 
withstood, as well as ac, it is highly 


— >> 


saa 
~<—— DAMPER—>- eo 


472 


——_—__ > 


HTR CHOKE 


<_— 


HTR CHOKES 


a b 
Fig. 3—Suppressing spurious oscilla- 
tion: a—Use small inductances, such as 
heater chokes in plate and cathode leads: 
b—Smaill resistors, 47 ohms, can be used 
instead of chokes in circuits which do 
not draw heavy current. 
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CBS TELEVISION 
SHOWS 


TOP-RATED 
BY RATING SERVICES 


This year, 20 out of the top 40 television shows 
were CBS. And 18% more people watched 
CBS Television Network programs than those 
of its nearest competitor. Typical is the ED 
SULLIVAN SHOW, top-rated program for 
over eleven years. 


CBS TUBES 


TOP-RATED 
BY LEADING 
SET MANUFACTURERS 


Leading set manufacturers constantly rate 
and re-rate receiving tubes for quality... 
brand by brand, type by type. We are proud 
to report that month after month CBS tubes 
consistently earn top ratings from these 


manufacturers, and maintain this approval. 


T0 YOU, this is unquestionable proof that 
when you choose CBS tubes, you choose top-rated 
quality ... quality you can depend upon to cut 
your call-backs to the bone. Always ask for CBS 
... the top-rated name all your customers know 
and trust. 


Receiving, industrial and pi bes « ] d 
iin> ikhegieh> eke CBS ELECTRONICS 


Danvers, Massachusetts 
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"Simplifying Flyback 
Transformer Servicing”’ 


is the subject of ‘Stan Cor’s Corner’ 
...@ new publication that is 


FR RYoR 


Ask your STANCOR distributor for your 
free copy. It is available only through him. 


CHICAGO STANDARD TRANSFORMER CORPORATION 


3509 ADDISON STREET 


CHICAGO 18, ILLINOIS 





limken coon. B S DEGREE 
IN 27 MONTHS 


s of the Elec- 
tronic Age! Stu 
tents study engineering under accelerated program leading 
$.S. degree in 27 mo.; or standard 4-yr program lead 
ing to B.E. degree in 36 mo. B.S. degree (36 mo.) in 
Math., Chem., Physics. Year-round Compre- 
hensive training in electronics, television, advanced radio 
and design, math., nuclear physics and elec. eng. 
Also prep courses, Low rate. Earn board. G.1. approved. 
Enter Sept., Dec., March., June. Catalog 


1799 E. Washington Bivd., Fort Wayne 2, Indiana 
Please send me free information on 8.$. ENGINEERING 
DEGREE 'N 27 MONTHS as checked 

O Electronics 0 Chemical 

] Civil CO Mechanical 
8.E. DEGREE IN 36 MO. in: 

} Aer tical 5 Ch ' 
O Civil O Mechanical O Metallurgical 

8.S. DEGREE IN 36 MO. in: Math. — Chem. — Physics O 


nitle 


classes 


heory 


O Aeronautical 
0 Electrical 

© Electrical (Power or 
Electronics) 





Name 


Address 
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VOM USERS! 
Are you sure 280 volts 
are not in fact 310? 


When meter reads 2 on 1,000-V scale, TRUE 
250 to 310 V. Manufacturers put it 
y VOM has an accuracy of 
i (50% on Cc) he error 

3c% of 1,000-V scale 
Meter error is about SAME IN AMOUNT at all scale 
It is big in relation to values on scale's low 
For upper-scale values, same error is less sig 
nificant. It is not always possible to read upper scale 
for greater 
VOM ranges 
er accuracy, 


asking 
Up to !8 more ranges on your present VOM 
—for ‘2 hour of your time! 

Even beginners can follow our illus. easy step-by 

step instruction No mech. work on meter case no 

new holes to drill, no new terminals 
Meter will look exactly like before 

And you can now use 


accuracy because of 
But YOU CAN HAVE 
greater use of your 


more ranges 
VOM almost 


Ranges will be 
8 more voitage & cur- 


your name, address with this ad + 

instruction on SIMPSON 260 VOM. 

. EE with ABOUT 

vom’ Bulletin full of info. Supply limited 
NEW | about instructions on other V . 


OM's 
NEW WORLD LABORATORIES (:2;..°0) 127" 


order: ALI 
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for out-of-town signals. Channels 3 
(Jackson, Miss.), 4 (Columbus, Miss.), 
5 (Mobile, Ala.), 4 and 6 (New Orleans, 
La.), and 9 (Hattiesburg, Miss.), can 
be received most of the time, but are 
much too snowy. Channel 3 is good out- 
side of this difficult area. I installed 
two types of all-band high-gain 
tennas, one of them on a 40-foot mast. 
I tried a booster, but it only amplifies 
the snow. This is not receiver trouble, 
as reception is about the same on four 
sets. Sound comes through OK.—J. P.., 
Meridian, Miss. 


an- 


Ten-element Yagis cut to channel will 
give the best signal-to-noise ratio and 
the strongest signals. Stacking addi- 
tional Yagis provides further advan- 
tage. This solution requires a separate 
installation for each channel and runs 
into money. A separate lead-in should 
be run from each installation. Har- 
nesses or couplers will result in some 
insertion loss. Instead of stacking, try 
a booster at the antenna. A booster at 
the receiver end gets lead-in noise fed 
into its input. Triode type 
using the cascode circuit give the best 
signal-to-noise amplification. Multi- 
element Yagis are very directional and 
must be oriented horizontally and ve 
tically to coincide with the prevailing 
signal vector. 


be osters 


Improve high-frequency response 


I want to improve the high-frequency 
response of a Mirrortone C250953 by 


TRAP 
ei 
| 

| 


IF TRANS 





6CB6 


IF AMPL 


6CB6 


IF AMPL 








BREAK 

















Fig. 4—A bifilar if stage can be wide- 
banded by adding resistor R. To add a 
trap, use A or B. C is shown, but can 


be tricky. 


increasing the bandwidth of staggered 
if stages, using damping resistors. This 
is a strong-signal area, where gain can 
be traded for bandwidth. With greater 
bandwidth, I expect that a 21.6-me trap 
will also be required. This is the pic- 
ture-carrier frequency.—C. S. T., Van- 
couver, Wash. 

This is a practical approach to bette: 
picture definition. You can use a resis 
tor across the bifilar primaries 
Fig. 4), or you can reduce the value of 
the 6,800-ohm secondary resistor. Suit- 
able values of damping resistors can 
be found only by experiment, and the 
result must be checked with a 

(Continued on page 98) 


(see 
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GET DO MAKE’ 


PROFIT PROFESSIONALLY ON EVERY CALL WITH 


eS di 
Model 550 DYNA-QUIK 


DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Every service-technician now can easily check 

tubes the B&K professional way! Only with a genuine 
dynamic mutual conductance tube tester can you make 
a complete and accurate test under the actual 
dynamic operating conditions of the TV set. The 
compact new “550” is not just an emission checker. 
It completely checks more tubes faster—with 
laboratory accuracy. And the cost is so amazingly 
low, it pays its way over and over again! Take a tip 
from thousands of professional servicemen—use 


B&K Dyna-Quik. There is nothing like it. 


Get More for Your Money 


—IN SPEED, ACCURACY, AND VALUE 


MODEL 550 DYNA-QUIK TUBE TESTER 


Tests Each Section of Dual-Section Tubes Separately ) pale Save Customers 
—SAVE CALL-BACKS, SAVE COST 


Great new value in professional quick-check at small cost. 
Provides more tube sockets to test more tubes faster. 
Accurately checks most of the TV and radio tubes usually 


encountered in everyday service work. Tests each sec- Sell More Tubes 


tion of dual-section tubes separately. Measures true 

dynamic mutual conductance. Checks tubes for —MAKE MORE MONEY PER CALL 
shorts, grid emission, gas content, and leakage. Com- ¥ 

pletely tests each tube in seconds, checks average TV 

set in a few minutes, in home or shop. One switch tests 

everything. Fast, convenient reference listings on socket 

panel. Patented circuit provides automatic line voltage 

compensation. 7-pin and 9-pin straighteners on panel. 

Handsome, luggage-type carrying case. Net, $1 1925 


MODEL 650 DELUXE DYNA-QUIK 
Today’s Finest Portable Tube and Transistor Tester 


Accurately checks over 99% of the tubes most widely 
used in television receivers, plus popular home and port- 
able radio tubes. Tests over 600 tube types. Lists over 
125 most popular tube types, with settings, on socket 
panels for maximum operating speed. Complete listing 
in fast, index-type selector. Measures true dynamic 
mutual conductance. Tests each section of multiple 
tubes separately for GM, Shorts, Grid Emission, Gas Model 650 
Content and Life. Includes 16 spare sockets and ample 
filament voltages for future new tube types. Transistor 
Section checks transistors, diodes, and selenium recti- 
fiers. Luggage-type carrying case. Net, $16995 


BaK MANUFACTURING CO. 
3726 N. Southport Ave. « Chicago 13, Illinois 


See Your Distributor or Send Now for Bulletin $T724-E Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont 
Export. Empire Exporters, 277 Broadway, New York 7, U.S.A 
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siete. STANDARD PROFESSIONAL 


TUBE TESTER 


Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Miniatures, Sub-miniatures, 


Novals, Sub-minars, Proximity fuse types, etc. 
*® Uses the new self-cleaning Lever Action Switches for individual element testing. Because all 


elements are numbered according to pin-number in the RMA base numbering system, the user 

can instantly identify which element is under test. Tubes having tapped filaments and tubes with 

filaments terminating in more than one pin are truly tested with the Model TW-11 as any of the 

pins may be placed in the neutral position when necessary. 

The Model TW-11 does not use any combination type sockets. Instead individual sockets are used 

for each type of tube. Thus it is impossible to damage a tube by inserting it in the wrong socket 

Free-moving built-in roll chart provides complete data for all tubes. All tube listings printed in 

large easy-to-read type. 

NOISE TEST: Phono-jack on front panel for plugging in either phones or external amplifier will 
detect microphonic tubes or noise due to faulty elements and loose internal connections. 





Model TW-11—TUBE TESTER . . . Total 


Price $47.50—Terms: $11.50 after 10 day 
trial, then $6.00 per month for 6 months 
if satistactory. Otherwise return, nO exe 
] 





r 


EXTRAORDINARY FEATURE—sEPARATE SCALE FOR LOW-CURRENT TUBES. Previously, on 


emission-type tube testers, it has been standard practice to use one scale for all tubes. As a result, the 








Model 83—C. R. Tube Tester. Total Price 
$38.50 Terms $8.50 after 10 day trial, then $6.00 
monthly for 5 months if satisfactory, Otherwise 
return, no explanation necessary. 


calibration for low-current types has been restricted to a small portion of the ‘ 
ATi NET 
SUPERIOR'S NEW MODEL 83 


scale. The extra scale used here greatly simplifies testing of low-current types. 

The Model TW-11 operates on 105-130 Volt 60 Cycles A.C. Comes housed in 
a beautiful hand-rubbed oak cabinet complete with portable cover. 

Cc. R.T. % ESTER 

TESTS AND REJUVENATES ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES ALL COLOR TUBES 


to 30” Test ALL picture (tee gd carton—out of the carton 
the set! 





From 50 degree to 110 degree types—from 8” types 
@ Model 83 will detect eee which are apparently good but 
require rejuvenation. Such tubes will provide a picture 
seemingly good but lacking in proper definition, contrast and 
focus. o test for such malfunction, you simply press the 
type black and white tubes, the newer type rej. switch of Model 83. If the tube is weakening, the meter 
black and white tubes and all color picture reading will indicate the condition. 
tubes. Rejuvenation of picture tubes is not simply a matter of 
applying a high voltage to the filament. Such voltages im- 
property applied can strip the cathode of the oxide coating 
essential for proper emission. The Model 83 applies a selec- 
tive low voltage uniformly to assure increased life with no 
for each section of a color tube contains its 


@ Model 83 is not simply a rehashed black 
and white C.R.T. Tester with a color adapt- 
er added. Model 83 employs a new improved 
circuit designed s be a rea art to test the older 


Model 83 provides separate filament operat. 
ing voltages for the older 6.3 types and the 
newer 8.4 types 


Model 83 employs a 4” air-damped meter 
with quality and calibrated scales. 


Model 83 properly tests the red, green and 
blue sections of color tubes individually— 





danger of cathode damage. 
own filament, plate, grid and cathode. 38%. 








Model TV-50A—Genometer. Total Price— 
$47.50. Terms: $11.50 after !0 day trial, then 
$6.00 monthly for 6 months if satisfactory. 
Otherwise return, no explanation necessary. 








CROSS HATCH GENERATOR: 


The 


DOT PATTERN GENERATOR (FOR COLOR TV) 


Model 83 comes housed in hand- 


some portable Saddle Stitched 
Texon case—complete with sockets 
for all black and white tubes and 
all color tubes. Only— 

i ae 
7 Signal Generators in One! 

 R.F. Signal Generator for A.M. 

 R.F. Signal Generator for F.M. M Cross Hatch Generator 

“ Audio Frequency Generator “ Color Dot Pattern Generator 

Marker Generator 
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 


.. * 2 VARIABLE AUDIO FRE- BAR GENERATOR: a Model TV- 
e Model -50A Genometer . . 50A projects an actual Bar Pattern on 
provides complete coverage for QUENCY GENERATOR: In ad any TV Receiver Screen. Pattern will 
A.M. and F.M. alignment. Gen- dition to a fixed 400 cycle consist of 4 to 16 horizontal bars or 
erates Radio Frequencies from  sine-wave audio, the Model 7 to 20 vertical bars. 

TV-SOA Genometer provides a 


100 Kilocycles to 60 Megacycles 
on fundamentals and from 60 : THE MODEL TY-50A 
Megacycles to 180 Megacycles variable 300 cycle to 20,000 comes absolutely com- 
cycle peak wave audio signal. plete with shielded leads 

MARKER GENERATOR: The 


“ Bar Generator 


on powerful harmonics. 
Model TV- - operating instruc- 
ons. 


Model TV-50A Genometer will project a 
cross-hatch pattern on any TV picture 
tube. The pattern will consist of non- 
shifting, horizontal and vertical lines 
interlaced to provide a stable cross- 
hatch effect. 


Although you will be able to use most of your 
regular standard equipment for Servicing Color 
TV, the one addition which is a “‘must"’ is a Dot 
Pattern Generator. The Dot Pattern projected on 
any color TV Receiver tube by the Model TV- 
50A will enable you to adjust for proper color 
convergence. 


50A includes all the most fre uently 
needed marker points. The fol re 
markers are provided: 

456 Kc., 600 Ke., 1000 Kc., 

Ke., 2000 Ke., 2500 Ke. 
5 Mc., 10.7 Mc. (3579 Ke. 


. is the color 
burst frequency). 


90 


NET 


4 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 
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Superior's New MODEL 77 


VACUUM TUBE VOLTMETER 
WITH NEW 6° FULL-VIEW METER 


Compare it to any peak-to-peak V.T. V. M. 
made by any other manufacturer at any price! 


“ Model 77 completely wired and calibrated with all accessories (including even 
portable carrying case) sells for only $42.50. 


Model 77 employs a sensitive six inch meter. Extra large meter scale enables us 
to print all calibrations in large easy-to-read type. 


“ Model 77 uses new improved SICO printed circuitry 


“ Model 77 employs a 12AU7 as D.C. amplifier and two 9006's as peak-to-peak 
voltage rectifiers to assure maximum stability. 


“ Model 77 uses a selenium-rectified power supply resulting in less heat and thus 
reducing possibility of damage or value changes of delicate components. 


“ Model 77 meter is virtually burn-out proof. The sensitive 400 microampere meter 
is isolated from the measuring circuit by a balanced push-pull amplifier. 


Model 77 uses selected 1% zero temperature coefficient resistors as multipliers. 
This assures unchanging accurate readings on all ranges 


“ AS A DC VOLTMETER: The Model 77 will measure any voltage up to 1500 volts 
with negligible loading. It is indispensable in receiver and Hi-Fi Amplifier servicing 
and a must for Black and White and Color TV Receiver servicing where circuit 
loading cannot be tolerated. A special feature permits accurate zero center 
measurements necessary for the true alignment of Foster-Seely (Armstrong) FM 
detectors, Ratio Detectors and the newer Gated Beam Detectors 


“ AS AN AC VOLTMETER: The old-fashioned laboratory AC V.T.V.M. wos 
cumbersome, erratic and required several dial manipulations to arrive 
at a reading. The Model 77 when connected to a circuit will quickly 
and simply measure its RMS value if sine wave, and its peak-to-peak 
value if complex wave. Pedestal voltages that determine the “black” 
level in TV receivers, sync. pulses and saw tooth voltages are easily 

Model 77—Vacuum Tube Voltmeter, Total Price read with the Model 77. 


$42.50. Terms: $12.50 after 10 day trial, then $6.00 ™ AS AN ELECTRONIC OHMMETER: Because of its wide range of measurement in 
monthly for 5 months if satisfactory. Otherwise return, the resistance range (from -2 ohms to 1,000 megohms) the /Aodel 77 will be your 
most frequently used resistance meter. Leaky capacitors which may not show up 
on other resistance meters, show up glaringly when tested with the new Model 77. 
Because of its sensitivity and low loading, intermittents are more easily found, 
isolated and repaired. 


SPECIFICATIONS 
instru- 
1. Vv. M. hos been the Cfow-drain DC VOLTS—0 to 3/15/75/150/300/750/1500 volts at |! megohms input resistance 
Traditionally, the oe measurements. oT and now, the @ AC VOLTS (RMS)—0 to 3/15/75/150/300/750/1500 volts 
or voy resoonse is OSS0" 4 ntage ¢ @ AC VOLTS (Peak to Peak)—0 to 8/40/200/400/800/2000 volts 
v. M. b bolanced @ ELECTRONIC OHMMETER—0 to 1000 ohms/10,000 ohms/100,000 ohms/] megohm/I0 
arge 
n megohms/100 megohms/!,000 megohms 
sveuracy and DECIBELS—10 db to +18 db, +10 db to +38 db, +30 db to +58 db. All based 
of a on 0 db=.006 watts (6 mw) into a 500 ohm line (1.73v) : 





no explanation necessary. 





f loading ZERO CENTER METER—For discriminator alignment with full scale range of 0 to 
pc with negligible Of ice 1.5/7.5/37.5/75/150/375/750 volts at || megohms input resistance 
. e ; wa ’ 
77 will measutl whether sine comolex 
The Model RM WAVE; ° 
ANY FO 


of we 0 cycles - Model 77 comes complete with operating instruc 
) vai ‘shout addition? tions, probe and test leads. Use it on the bench— 
; d will co use it on calls. A streamlined carrying case, in 
cluded at no extra charge, accommodates the 
tester, instruction book, probe and leads 
on 110-120 volt 60 cycle. Only NET 


SHIPPED ON APPRO 
NO MONEY WITH ORDER — NO 


Try any of the instruments on Moss ELECTRONIC INC 

this or the facing page for 10 ‘ . 

days before you buy. if com. | Dept. D-660, 3849 Tenth Ave., New York 34, N. Y. 

pletely satisfied then send | Please send me the units checked on approval. If completely satisfied I will pay “ 
— the terms specified with no interest or finance charges added Otherwise, will 

— agp ne 2 ee Se l return after a 10 day trial positively cancelling all further obligations 

ance as indicated on cou- [] Model 77 Total Price $42.50 a) el be Total Price $47.50 

pon. No Interest or Finance | ~~ $12.50 within 10 on. Balance $6.00 $11.50 within 10 Gaye. Balance $6.00 

Charges Added! If not com- | 5 months. monthly for 6 months. ‘ 

—— 4 TV-50A.......Total Price $47.50  ( Model 83 Total Price $38.50 

ee eres See: oe $8.50 within 10 days. Balance $6.00 

monthly for 5 months. 








to us, no explanation neces- 
sary. 
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You can now if you join Pyramid’s 


Pyramid’s New “Gold Standard” +10% Mylar Capacitors 


Imagine, capacitors that “‘absolutely guarantee reliability”! Pyramid’s new “Gold 
Standard” capacitors, designed to give a critical tolerance of *10% with non- 
hygroscopic Mylar dielectric, plus high resistance to moisture and high insulation 
resistance. Standard capacity values! Standard voltage 

ratings! Standard tolerance of +10%! Previously made 

only on special order and at premium prices, new “Gold 

Standard” capacitors are now available to servicemen at 

@ price competitive with ordinary paper capacitors. 


For reliability assurance, insist on Pyramid “Gold Standard” 
capacitors from your distributor. Catalog available. 


Pyramid Electric Company, North Bergen, N.J. 
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(Continued from page 94) 


generator and scope to avoid needles 
waste of time and effort. A trap o 
two will probably be desirable, after th« 
if amplifier is wide-banded. Howeve 

the trap(s) must not be tuned to 

the co-channel carrier. We seek 


| ject adjacent-channel carriers, 


attenuate the co-channel sound to 


VIDEO 120 wH 
AMPL 


| Fig. 5—To get full video amplifier re- 


sponse, use a suitable R-L plate-load 


| combination. The circuit shown gives 
| full 4-me response if stray capacitances 


are not excessive. 


| able levels. Of the types A, B, and C 
| traps shown in Fig. 4, I have found A 
| the most straightforward to install, 


| 
| 
| 
| 
| 
| 
| 
| 


with B running a close second. C is 
tricky, and sometimes leads to insta 
bility because of in-phase feedback with 
in the stage. Experiment with different 
degrees of coupling, with trap A, to 
get the best bandwidth and desired 
rejection as shown by sweep tests. 
Finally, it must be strongly emphasized 
that increased if bandwidth will be of 
no avail unless the video amplifier is 
also wide-banded. This is determined 


| by the video amplifier plate-load imped 

| ance. The video amplifier can be swept 
| and marked for checking bandwidth. 
| Correct response is determined both 
| by values of plate-load resistance and 





| peaking-coil inductance (see Fig. 5). 


Finally, most rf tuners have wide-band 
response, though some do not. This 
should also be checked with a sweep 
generator and scope. 


Video sharpening circuit 

I would like to add a video she 
ing circuit to a receiver using a } 
tube input circuit with a 
—K. V., Ontario, Canada 

The video can be sharpened by sl! 
ing a small capacitor across the cor 
control, as in Fig. 6. Start w 


| Fig. 6—The simplest video sharpening 


circuit consists of partially bypassing 
the contrast control. 


wef and vary the capacitance for best 
sharpening. Picture crispening can be 
carried only to a point at which circuit 
ghosts or “repeats” become 1 


| in the image. To understand the 


of video sharpening, refer to 
These video amplifier responss 
show how the small capacito 


RADIO-ELECTRONICS 





for 


LOWEST 


microphonics... 


hum...noise... 
in a high-gain 
dual triode: 
the 


Amperex® 
ECCcCSs3 


le APLUG-IN 
x 


REPLACEMENT 
FOR THE 12AX7 
MICROPHONICS: 
Negligible in amplifiers requiring an 
input voltage of at least 50 mv for 
an output of 5 watts. 


HUM AND NOISE LEVEL: 


Better than — 60 db relative to 50 mv 
when the grid circuit impedance is 
no greater than 0.5 megohms (at 60 
cps), the center tap of the heater 

is grounded and the cathode resistor 
is by-passed by a capacitor of at 
least 100 mfd. 


Ask your Amperex distributor about Amperex voltage 
amplitier, rectifier and output tubes for hi-fi circuits 


Amperex 
ELECTRONIC CORP. 
230 Duffy Avenue 
Hickeville, u hey N.Y. 


Th: PAR 


wi \IH- out SOLDER iy. 


“St B” 
Connectors 


Connect a 
speaker, or 











Substitute a 
@ transformer * 


@ capacitor 


% Makes connections instantly! 
% Won't pull off! 
*% Insures positive contact! 
Saves time, money and parts in servicing, 
experimenting, instructing and production, 


— « €-2.008% $0. 2. 
No. 71-1..SUB....Only 69 Sa. 


Six Colors!-for Easy Lead -Identification 
$' ORDER THROUGH YOUR 
PARTS DISTRIBUTOR 
le 
E-Z-HOOK TEST PRODUCTS 
a Dept, G-9, 1536 Woodburn Ave. 
Ly Covington, Ky. 
Cancdian Rep: Len Finkler, Ltd., Toronto, Ont. 
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ZERO FREQUENCY 


ZERO FREQUENCY 





Fig. 7—(top) Video amplifier response 

curve without partial bypassing of cath- 

ode. (bottom) High video peaking ob- 
tained with partial bypassing. 


Ye+ 
| Fig. 8—Parameters in plate configura- 
tion also control video sharpening ac- 
tion. L2’s value (shunt peaking coil) is 
important factor. 


high video peaking. In some receivers 
using large peaking coils, it is 
helpful to adjust inductance values to 
get the best sharpening effect (Fig. 8). 
This job is facilitated by using a good 
video sweep generator and oscilloscope. 


also 


Swishing background noise 

Can 
stinate with a swishing 
background the The 
swishing follows amplitude variations in 
the sound. Picture quality is good, but 
audio is weak on the channels. 
A check with my scope 
if and sound alignment.—N. J., 

| och, Calif. 

Despite the scope’s showing a normal 
response for the sound section, I sus- 
pect regeneration and instability due 

| to Miller effect. This leads to a “walk- 
| ing” sound if response. To check, dis- 
play the complete sound-strip response 

| from the sound takeoff point to the FM 
| detector output. Then, raise and lower 
| the sweep output level from the genera- 
| tor. You will probably see the response 
| pattern moving horizontally or “walk- 
| ing” the scope base line. To correct, 
| check screen bypass capacitors, ground- 
ing of tube shields and similar con- 
feedback. END 


some advice on an ob- 
5281 


noise in 


you give 
Sparton 


sound? 


we ake r 
normal 
Anti- 


shows 


maybe you’ve seen 
such quality before but 
never at these low prices 


SONIC 
STEREO COMPONENTS 


Engineered by one of tl 
independent phi 
new high fidelity 
this firm’s vast eng ring 


nation’s foremost 
anufacturers. These 
ponents represent 
and experience. 





SONIC CUSTOM-CRAFT 
$-200 12 watt stereo, 
master control center and 
dual amplifiers. 6 watts 
per channel develops 24 

y response, + 1.5 db 
armonic distortion, less 

Stereo or monophonic 
ereo test signal for channel 
ment. 9 separate front-panel 
ts for single, double, 





watts of peak 
from 50 to 15,000 cps 
than 2% at full rated 
inputs. Inter 
and speaker balance a 
controls. 4, 8 ar 
or triple channel 
t with enclosure $49.95 
SONIC CUSTOM-CRAFT 
$-100 low-priced hi-fi 10 
watt stereo, master con 
trol center, and dual 
plifiers. 5 watts per 
k power. 50 to 15,000 
f total harmonic dis- 
1 and noise, 45 db 
ereo or monophonic 
t double operation 
th enclosure $34.95 
SONIC CUSTOM-CRAFT 
MODEL 19 FM-AM 
TUNER Super-sensitive 
iner features drift-free 
matic frequency con 
trol performance g tuning capacitor for 
| y-FM 5 pv for 30 db 
n at rated output, 
at 6 db point 
y response, FM + 2 db 
AM 20 to 9,000 cps. 
FM-AFC., 
e net less cabinet $79.95 
MODEL 19C wit! me 








quietin 
less than . ndwidth 
FM 200 kc 

of standard de-e 
Function swit 


mahogany cabinet 

audiophile net $99.95 
ictured above) Qual- 
amplifier, master con- 
preamplifier. 20 watts 
of peak power. Frequency 
response, flat from 7 0,000 cps + 0.5 db. Less 
than 1% total harmonic distortion at full rated out- 
put. Built-in stereo test signal to adjust channel and 
speaker balance a: s speaker phasing. Sonic 
Stereo Monitor, a pre n meter shows when both 
channels are properly balanced. 8 inputs and 9 front 
panel controls handle any program source. 4, 8 and 16 
ohm outputs for single, double or triple channel 
operation. audiophile net with enclosure $99.95 


at your local hi-fi dealer, or write RE-9 


SONIC INDUSTRIES, INC. 
19 Wilbur Street, Lynbrook, N. Y. 


SONIC CUSTOM-CRAFT S-400 (; 
ity combination 40 watt 

trol center, and tra torized 
per channel deliver 





NEW SOUND 
EXCITEMENT 
FOR THE HI-FI 
STEREO AGE! 


LOUDSPEAKERS 


Never before so many lity features in 
loudspeakers—yet for the modest 
budget! Dual cones for breathtaking wide 
range performance! Twin voice coils in 12” 
loudspeakers, with flexible impedances of 
4, 8, or 16 ohms, — yo As — 
the impedance you re! resonan 
cast aluminum girder constructed frames! 
Fully tropicalized for finest operation in any 
climate. For stereo or monaural—singly or 
in matched pairs. 


wEAVY DUTY 
CAST ALUMINUM GIRDER 


MAGNET ASSEMBLY 
WEIGHT 61.5 OZ 


4, 8 AND 16 OHM 
IMPEDANCES 


TWIN VOICE COULS 


DUAL CONES 


NEW! LORENZ $-1288 IE: 
A complete system in one convenient 
unit! Brilliant full range diaxial for the 
most critical connoisseur, Consists of 
Lorenz $-1288 plus twin tweeters on 
rigid metal bracket and high pass cross- 
over Dual cones and twin voice coils 
* 18-18,000 cps * 35 watts peak + 4 
8 or 16 ohms $67.56 


NEW! LORENZ S-888 


A wide range speaker wonderfully adapt- 
able to single or multiple use. Dual cones 
for thrilling broad sound response, cast 
aluminum girder frame ¢ 30-14,500 “5 
* 18 watts peak * 8 ohms $21.50 


NEW! LORENZ S-388 
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HE late April and September—Octo- 
ber periods have great similarities 
in the Midwest, South and Atlantic 


Coast areas. Thus a quick survey 
of what happened during late April 
and early May can provide some in- 
sight into what dxers in these 
can expect in coming weeks. 

Bill Eckberg, Walnut, Ill., found the 
high- and low-band channels open into 
the southwest on extended ground 
wave the evening of May 11. Stations 
in Oklahoma (KOCO-5, KWTV-9); 
Missouri (KODE-TV-12) and Missis- 
sippi (WJTV-12) joined others much 
closer for a good extended-ground-wave 
(trops) session. 

In the Southeast, Franklin Brown, 
Easley, S. C., found ground wave good 
to the west and north on the mornings 
of April 27-28. And Donald Ruland, 
Holly Hill, Fla., found the same morn 
ings good . and the evening of the 
27th hot. In fact, he found 
“ten deep” on some channels and inter- 
ference too rough for decent identifica- 
tion of the dx stations. And this on 
ground wave! 

Farther west, 
which moved 


areas 


stations 


same conditions 
the southeast on 
April 27-28 brought 800-mile ground 
wave to Jim Hines, Joes, Colo., the 
morning of April 26. Hines found sig- 
nals of Texas, Louisiana and Okla- 
homa stations all over the dial from 
830-1030 am CST, including KSLA- 
TV-12, 800 miles; KTRK-TV-13, 810 
j sates, and KWTX-TV-10, 710 miles. 
Note that this weather pattern, which 
brought extended ground wave to the 
Midwest on the 26th, moved into the 
Southeast on the 27-28th, repeating the 
performance there. In both cases, early- 
morning dx was best. 

June 17, 1959 

Reports are incomplete as yet but, 


by all standards, the evening hours of 
| June 17, from 3 to 8 pm CST should 


the 
into 


The perfect match mate for Lorenz 12” or | 
8” speakers. Armored horn-type 24 tweeter | 


with plastic cone for efficient 120 degree 
high-frequency sound dispersion. Extends 
the range of any system! * 2,000-1 
cps * 20 watts peak + 5.5 ohms 

om a ow we aa Ee 

HP-1 HIGH PASS CROSSOVER 

Crosses over at 2,000 cps. at rate of 3 db 

per octave—feeds highs to tweeters, lows to 

woofer. Extends speaker system range to 

limit of audibility. For use with 2 or 3 way 

systems. $4.95 
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By ROBERT B. COOPER, Jr. 


“METEOR SHOWERS (Aug. 20-Oct. 23) 
‘Time (LST) 


ax. 
Burst Rate Direction* Grade 

1300-1630 8 

1630-2130 - 

2130-0100 

0030-0200 

0700-0830 

0030-0200 

0800-0830 

0900-1400 

1400-1500 

1500-2000 

1100-1600 

1600-1700 

1700-2200 


2130-2330 
0230-0430 


0C00-0200 


Name ___ Date 
Draconids Aug. 21-31 


Perseids Sept. 7-15 


Aurigids Sept. 22 


Quadrantids Oct. 2 


Giacobinids Oct. 9 


Arietids Oct. 12-23 


Orionids Oct. 18-23 


0200-0330 
have seen the biggest FM E-skip 
ing to hit the East and Midwest in 
nearly 4 years. Signals from the Par 
handle of Texas were skipping into 
western New York on frequencies as 
high as 152 me, as indicated by inte 
ference experienced by the Buffalo, 
N. Y., Police Department from the 
Amarillo, Tex., police radio. There is 
a chance that TV dxers in these 
may have had the chance 
channel-7 skip signals over the 
path. Reports will tell. 


open 


egions 
log 
Same 


Predictions 

Meteor Showers: The table of meteor 
showers listed explains the 
expected during the months 
tember and October. Oct. 9 
circled on your calendar as the most 
amazing and unusual dx date since 
1946, and the most unusual day you 
will be likely to see until 1972! This 
date—from 11 am until 10 pm local 
standard time—will be the date of a 
most intense and _ unusual 
shower. Meteor counts as high as 


showers 
of Sep 
should be 


meteor 
400 





YI) 


s 





“Do you give green 
stamps?” 


- —ae 
+Fje 
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per minute make skip on channels 2-6, 
the FM band, and channels 7-13 almost 
a certainty during the 11-hour period. 

The most unusual thing about the 
whole affair—the skip signals on all 
vhf channels and the FM band—will 
be coming in from all directions during 
the entire period. Signals will have the 
general appearance of a_ sporadic-E 
opening with fast fading... except that 
it can be expected on all channels—even 
to channel 13! We cannot emphasize the 
importance of this opening greatly 
enough. If you are an experienced 
dxer and have a good log of low-band 
E-skip stations, we recommend you 
watch the high band (7-13) for a 
chance to fill out your log in this area. 
FM dxers will do well to run a tape 
recorder during the entire proceedings. 
Due to the general coverage of the 
opening, interference will be fantastic 
on all quarters. Be sure to mark Oct. 9 
on your calendar as a red-letter day 
for dx. 

E Skip: The last waning weeks of 
the E-skip season should be upon you 
as you read this, in late August. Gen- 
erally speaking, E skip gets weaker and 
weaker after Aug. 15, and the last 
openings—though they may hang on as 
late as Sept. 15—generally occur for 
shorter and shorter periods of time and 
are confined to areas along the Canadian 
border, Great Lakes, and Gulf Coast. 
These openings generally affect only 
channels 2 and 3, and occur on east— 


iTV PICTURE TUBES: 


At Lowest Prices 








10BP4 $7.95 I7BP4 


75 
73 & 


NRNRNVVNRNYVNNAD 
eo 


12.50 
1 yeor worranty 
Tubes $5.00 more than above pri 
lude » return of an acceptable similar 
> “under vac These tubes are manufacturec 
eprocessed ed glass bul All parts 
i materials incluc sing “the electron oo are brand new 
ALL PRICES zon ee AGO, ILLINOIS De 
equire ven old tube is not re 
refund ble t time of return. 25% 
required on COD shipments Old 
> st be returned prepaid Tubes 
! shipped: Rail Express 


WRITE FOR COMPLETE LIST. 


i —PICTURE TUBE OUTLET—; 


f 3032 Milwaukee Ave., Chicago 18, Ill. Jf 
{ Dickens 2-2048 i 


| I7AVP4 


t macnn a . 
Pr 


HI-Fl COMPONENTS 
SLEEP LEARN KITS 





MERITAPE UNUSUAL 
Low cost, high VALUES 
quality recording 


FREE 
tape, in boxes or cans 1959 CATALOG 


DRESSNER, 69-02RE 174 St., Flushing 65, N.Y. 


—RECORDING TAPE— 


Day Money 
3 


‘ rent— 100% Additional Discount— 
15¢ per reel for postage 
HI-Fi COMPONENTS 

Speakers — Kits — Tape Recorders 

—TREMENDOUS DISCOUNTS— 
Quotations, Free Wholesale Catalog Sent 
by Return Mail 

ELECTRONIC WORLD, 

1799 Ist Ave. 


SEPTEMBER, 





Immediately 


INC. 
New York 28, N.Y. 


1959 


west paths (such as Miami to Houston) 
as opposed to north-south paths (such 
as Minneapolis to Houston). A general 
rule of thumb, watch to your east in 
the morning hours, and to the west in 
late afternoon hours. 

Trops: For Midwestern, Southern and 
Atlantic Coast area dxers this is the 
season. Hurricane weather patterns 
may do little for your local football 
game, but they do bring dx conditions 
in the South and along the Atlantic 
Coast. And in the Midwest, a cooling 
spell in late August or early September 
followed by Indian Summer is a sure 


sign that ground wave is about to im- | 


prove. In either case, watch your fringe- 
area stations for signs—and then look 
for stations farther away. Pay particu- 
lar attention to the high-band vhf and 
uhf channels, in the Midwest. 


Report forms 

As we study reports of distant FM 
and television reception, we continue 
to find it increasingly valuable that 
dxers report to this column on our re- 
port forms. When you use these forms, 
tabulation of individual loggings is 
made a fairly simple job, and we are 
assured that no logging of yours will 
go unnoticed. The forms are free to you, 
and may be had by simply dropping a 
postcard with the phrase “Dx Forms” 
and your address to TV-FM Dx Col- 
umn, RADIO-ELECTRONICS, 154 W. 14th 
St., New York 11, N. Y. END 
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Naturally you want to supply your customers with 
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insure a Satisfactory repair job without costly call- 
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only Aerovox AFH twist-prong electrolytics. 
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85°C operation, improved hermetic sealing, rugged 
prongs and terminals (including printed-wiring 
types), and only high purity aluminum foil con- 
struction throughout 


But quality alone is only part of the deal. Aerovox 
offers you the widest selection of exact-duplicate 
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Call on him today for all your capacitor require- 
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HE old farmyard 
luced water in 
result of regular up-and-down 
motion on the handle. Water 

lid not flow between the spurts (on 
handle’s upstroke). 


pumps pro- 
spurts as a 


STARTING POINT OF SQUEG 
Rad TIME > 


CUTOFF a OSCILLATING TIME 


4 
—qg—--— q — os 
PERIOD 
—HHHHHHHE 8 
PERIOD 
5 
Fig. 1—Squegs are built up in groups 
or packets that recur regularly; 1-a— 


typical case of build-up; 1-b—long and 
short dead times of the oscillator. 


v\ 


DEAD Time 














VIDEO VIDEO 





BLACK DUE TO DEAD TIME 


/ Z VIDEO oa 





+ oe 2 
5 

Fig. 2-a—Dead time correlated with 
video information. The dead time may 
cover part of a synchronizing period, 
either horizontal (as shown here) or 
vertical; b—dead-time symptoms on the 
picture tube, Successive periods are 
black. Some may occur during blanking 
and appear at the finish and start of an 
active trace. 
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Oscillator 
Squeggzging 


This form of spurious oscillation 


can produce some puzzling symptoms 


By LUCIAN PALMER 


A squegging oscillator produces a 
similar output. Fig. l-a shows squegs 
(groups or packets of oscillations) 
with intervening “dead” spaces. There 
is no oscillation and no output dur- 
ing this dead time. The length of the 
oscillation period and the time 
are not necessarily equal, but depend 
on circuit constants, as does the period 
or repetition frequency of the squegs. 
This period may be very low, measur- 
able in minutes, or very high and 
measured in microseconds. 


dead 


Symptoms of squegging 

If the local oscillator of a radio set 
squegs, it punches holes in the sound 
as if a mechanical chopper had been 
inserted in the set. This is because no 
intermediate frequency is produced 
when there is no oscillation — during 
the dead times of Fig. 1-a. 

The frequency of the squeg 
vary like the quench periods 
superregenerative receiver. The 
latory packets may close up or spread 
apart (Fig. 1-b). If the frequency is 
in the audible range, a radio receiver 
with a squegging local oscillator will 
produce sounds varying from a 
buzz to “plops.”” A squeg rate above 
audibility will result in a high hiss 
level or an increase in noise on a sta- 
tion. 

Local-oscillator squegging of a TV 
front end punches holes in the picture 
and sound intermediate frequencies. 
The eye will often see the effects on 
the picture even though the sound may 
not seem to be affected. 

As an example, if the dead period is 
10 microseconds, about one-fifth of a 
horizontal line will be black — due to 
absence of video information for that 
part of the 54 usec of active scan. 
(Unless the squeg occurred in the 
blanking period, but due the repetitive 
nature of squegs, succeeding dead times 
will fall on the active portion of the 
line.) 

As dead time increases, some of the 
dead spots will fall during sync pulse 
time. The condition is illustrated by 


may 
of a 
oscil- 


Fig. 2. Losing one horizontal pulse now 
and then will not affect the horizontal 
sweep stability very much due to the 
flywheel action of the horizontal afe 
and horizontal oscillator. But 
an appreciable portion of the vertical 
pulse groups will lead to vertical sta- 
bility impairment (rolling, 
interlace) far more rapidly. The black 
spaces in the picture’ information 
definitely tie the trouble to squegging 
though (see Fig. 2-b). 
Multivibrators and _ blocking 
lators may squeg as well as sine-wave 
types. Stoppage of the vertical oscil- 
lator results in bright 
lines where the trace has stopped. The 
brightness tapers off rapidly, but not 
immediately, as in conventional re- 
trace and a part of the lower portion 
of the picture is missing. (The vertical 
oscillator does not drive itself into 
retrace but merely stops in this case.) 
Stopping of the horizontal oscillator 
results in loss of high voltage in fly- 
back systems, and no line is visible 
during the dead period of the 
At high rates of squegging, the result 
may be a flicker. Examination under 
a magnifying glass will reveal the 
loss of video information if the local 
oscillator is at fault, or loss of all line 
structure if the horizontal oscillator 
is acting up (due to no high voltage). 


loss of 


loss of 


oscil- 


compressed 


squeg. 


Causes of squegging 

Squegs are caused by circuit condi- 
tions that cut the oscillator tube off 
for a definite time, then turn it on 
again. 

The most common cause is 
cutoff. A grid-capacitor—grid-leak com- 
bination with too long a time constant 
is the most usual reason. 

Fig. 3 shows how this happens in the 
Hartley oscillator circuit of Fig. 3-d. 
Oscillations build up rapidly (Fig. 
3-a) and increase the negative grid 
bias developed across the grid resistor 
(Fig. 3-b), since the grid is driven 
positive each cycle and attracts elec- 
trons which have to leak off through 
Rl. Increasing charge on the grid 


periodic 
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capacitor drives the tube to cutoff and 
holds the grid voltage at or near cutoff 
until enough electrons have leaked 
through R1 to permit oscillation to 
begin again. This is the dead period of 
Fig. l-a. 

The charge of the grid capacitor 
leaks off and the oscillations start 
again. The grid bias does not have to 
return to zero—only to a level that 
permits oscillations to start. The squeg 
cycle repeats itself. 

Increase of the grid resistor value 
is the most common cause of a too 
long time constant. Check with an 
ohmmeter or shunt the resistor with 
another. Less common is increase of th« 
grid capacitor. Test by substitutior 
or measurement on a capacitor checke 
If an abnormally low value of shunt 
resistance (across the grid resistor) is 
needed to stop the squeg, increase in 
the capacitor is very likely. 

Too much feedback can cause squeg 
ging. In the circuit of Fig. 3-d, the 
P-part of the tank coil induces a feed- 
back voltage in the G-part. If this is 
excessive, the height (amplitude) of 
oscillations shown at Fig. 3-a_ will 
result in excessive grid bias (Fig. 3-b) 
and squegging. 




















Fig. 3-a—Oscillatory buildup in tank 
circuit; 3-b—corresponding grid bias 
de veloped: 3-c—characteristic curve 
—e cutoff and saturation (see- 
text) ; 3-d—Hartley oscillator circuit for 
estichten. 


Feedback voltage P is dependent 
the position of the tap on the tank 
and the gain of the oscillator 
Excessive B-plus voltage may b 
cause—check it with a voltmete 
new tube may cause a squeg 
mutual conductance may be too 
in a critical circuit—tubes ha 
manufacturing tolerance like other « 
ponents! The tap may have bee! 
placed ever so slightly in manufact 
so that the number of turns o1 


STRAY CAPACITANCE 


Fig. 4—Excessive stray capacitance in 
some oscillators may cause squegging. 
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portion is too great. (A new coil is the Shortwave oscillators (hold control in TV sweep generators). 
usual remedy unless the tap can be Some local oscillators on shortwave In Fig. 5 for example, intermittency 
moved. ) radio sets squeg only on the shortwave could result from poor contact of the 
Improper dressing of the leads to bands. A capacitor in series with the slider arm of R2 (hold) or intermittent 
tube electrodes (socket terminals) when grid capacitor may be added to the opening of C2 (coupling capacitor) 
making other repairs may result in a bandswitch in many models to lower Such would resemble squegging with the 
squeg. Fig. 4 is a typical oscillator the time constant. The added capacitor same symptoms. 
circuit found in TV tuners. Feedback is necessary on some of the shortwave Increase in value of either C1 o1 
is through the interelectrode capac- hedeilie caie te ant off seals cohen. of Fig. 5 will result in a true sque 
itance between plate and grid. There : So too will appreciable change of the 
is some stray capacitance due to tube Multivibrator squegging values of R3 and R4, which operate 
leads, pins, socket lugs, connecting Multivibrators and blocking oscilla- ‘© ijunction with C2 and R2 to flip t 
wires, etc. But if this capacitance is tors may present symptoms resembling multivibrator over. These components 
abnormally increased by pushing the squegs that are not true squegs. (Nor- control the regeneration or recycling 
connecting wires too close together, a mal blocking oscillator operation is of the right tube. R4 and R5 control 
actually a form of controlled squeg- Tecycling of the left tube in addition 
ging.) Any intermittent operation will t® the amplification of the tube itself 
cause an effect resembling squegging. Blocking oscillators may squeg (ap 
In some types of oscillators, the parently) due to any intermittency in 
“tube” of Fig. 3-d is plural—the feed- 3 Sis t their components. As in the case of 
back is taken over several stages. Should $< multivibrators, the time constant of a 
one of the tubes in the amplifier be grid circuit may be altered but this 
driven into saturation and permitted ’ , n> Su symptom will show up as too low a 
to remain there for a period of time, " frequency of sweep just like excessive 
then squegging will result just as if the values of either C2 or R2 in the multi 
tube were cut off. Since plate current vibrator circuit of Fig. 5. Here one has 
cannot change in the saturation region P : the trouble of low sweep frequency 
(it is already maximum) no oscillatory rather than squegging as the symptom. 
feedback can occur and the input volt- - The rather high peak voltages of 
age on the grid cannot be maintained. Fig. 5—Typical cathode-coupled multi- the waveshapes on components in both 
vibrator circuit to illustrate true and multivibrator and blocking oscillator 


Checking the grid bias on all tubes will voll sais. fe Mie tone of coal 
i are Ss Ss Ss > Scli- . . ° 
reveal this condition, which is_ the ete ques yE circuits tend to produce intermittents 


result of too positive a bias on one 01 as described above. The best way to be 
more grids. It can happen because of First, see that the tube itself is not sure is to substitute parts—particularly 
a leaking coupling capacitor—one of intermittent (substitute). Then check the capacitors—in such circuits rathe 
the more common causes of saturation for possible poor contact on the variable than spend too much time trying to 
squegging. resistor that acts as a frequency control locate a defective one. END 


squeg can result. 


Saturation squegging 
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capacitors which mean repeat Heavily Waxed 
business for you. They with- Cardboard 
stand extreme moisture and Case 
temperature conditions. Made 
of highest quality and uncondi- 
tionally guaranteed for ERE 
Ja $ erful combination 
one year, these attrac- = ipole contains 3 active 
tively-priced capacitors rig e highs, fora aaa 
are packaged in eye- IHCE—Tubular Types P grated director, The Wine inn 
appealing boxes. Aluminum Case ns moximdm resuts 

















: Thun ‘ 
“ELECTROMITE : 
5 Made io U.S.A 





Just one of the features that makes Trio the 

! most advanced TV Antennas in the world. 
h f hie 

ILLINOIS “UMP” and “ELECTROMITE” Capacitors are available from leading a on 


electronic parts distributors. 





CONDENSER COMPANY 


Write for FLLINOIUS 1616 North tHroor street 
= 


CHICAGO 22, ILL. EV 4-1300 bb Manufacturing Company 


our complete n 
catalog. Export Department: 15 Moore Street, New York 4, New York 








GRIGGSVILLE, ILLINOIS 
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news ~~ |The RCA Kit Parade 
NEWS onsews.. 


SET OWNERS SURVEYED 

Fifteen students at Wayne State Uni- 
versity in Michigan, under the direction 
of Dr. H. W. Johnson, interviewed 372 


TV set owners in 15 areas of Detroit | a 
early this year, asking questions about new 

set ownership and repairs. Answers 

showed that almost 25‘ of the people | 











had two TV sets. RCA’s made up 16.8% 

of the sets in the homes canvassed, Ad- 

mirals 14.1, Motorola’s 11.8, G-E’s 8. -WY- TIEIK) 
Philco, 7 Zenith < les 


Muntz, and Westing 
house accounted for another 25° and ®} 


the remaining 24% was_ scattered 
among 30 brands. 
The survey also found over half the 
people stating they had their sets 


turned on from 2 to 5 hours each day, 
and about 40% saying their sets were 


on for more than 5 hours a day. 
Almost half the people had had re- 
ceivers repaired during 1958, and 30% 


said they’d had service in the first 3-4 


months of 1959. About 13° said they’d 

had service in 1957 but not since, while 

9% had never had any service. 
One-third chose their service tech- 





nician on advice of a friend, and just 
under one-quarter said they chose a 
neighborhood shop, while just over one- 
fifth stated that they took their set Ale avalladile 
dealer’s recommendation. About 9% factory-wired 
went by the yellow pages of the tele- and calibrated— 
phone book. But 483% said they ended RCA-WV-77E 
up with a local shop, while 16% used VOLTOHMYST— 
“free-lance servicemen.” Another 11% only $49.95° — 
*User Price (optional) 
used the dealer who sold the set, and 
10°. used factory service. traf mao 
In one-third of the cases the sets had An RCA VoltOhmyst"’ 
been pulled. Over 90% said the repair potest aig Soni 
work was finished promptly. In 84% or WV-77E ($1 value). 
of the repairs some tubes were replaced, 
and in one-third there were other re- 
pairs. Although 88 felt that their 
repairs had been handled honestly, 11 
felt that the prices charged had been 
too high. A large majority, 83%, de- 
clared themselves satisfied with past 
service; 23° felt $3 was a fair price for 
a service call, 25% thought $4 was OK, 
and 24% said $5 was all right. 





Hams! Hobbyists! Service Technicians!—Here’s the SPECIFICATIONS 
new RCA VoltOhmyst Kit you’ve been hearing about Sediinien 
combining dependable electronic performance . 2 volt to 1500 volts 
and ease of assembly! in 7 overlapping ranges 
Look what you get—ohms-divider network protected weet an ware 1900 
by fuse—ultra-slim probes and flexible leads for ae tnnels Sarnath te @ al Oe 
getting into those tight spots—leads, probes, and 400( n 7 overlapping ranges 
power cord can be stored in sleeve attached to esistance—from 0.2 ohm to 1000 
TECHNICIAN JAILED handle for increased portability—separate scales - 
A St. Paul (Minn.) repair technician, | for 1 volts rms and 4 volts peak-to-peak maintain A a " 
Ernest Eisenhower of 535 Goodrich, instrument accuracy on low ac measurements—all mena tad 4 ses . 
lettering on front panel acid-etched to last the ranges 


was jailed on charges of obtaining : ‘of F R f 
. é 
money under false pretenses when he | life of the unit! he ~ A 40 ‘cycles pime 


failed to appear in court for trial. You can get the new RCA VTVM Kit at your local the 1.5, 5, and 15-volt rms ranges 
He was first arrested following a RCA Test Equipment Distributor today—it's te Noe M 14 and 40-volt peak-to- 
repair job performed for a St. Paul available ‘off-the-shelf’! For literature, visit your pc Input Resistance standard 11 
resident. His bill for $41.50 included | nearest RCA Distributor, or write RCA Commercial megohr 1 megohm resistor in 
$27.50 for cleaning the tuner and $5.40 Engineering, Section Harrison, N. J. probe 
for changing a coil. The city pros- 
ecutor’s office alleged he did neither. 
When arrested, Eisenhower appeared RADIO CORPORATION OF AMERICA 
before Judge Archie Gingold and was 
released for trial the following Wednes- | 4 Electron Tube Division Harrison, N. J. 
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The RCA Kit Parade 


PRESENTS... 


A New RCA 
Volt-Ohm- 
Milliammeter 


... Special ranges for 
transistor servicing! 


RCA WV-38A(K) VOM Kit 


ONLY $ . (includes internal bot- 
enone probe and cable 
with slip-on alligator clip, 
ground lead and clip, assembly 
and operating instruction book- 
lets) 
*User Price (Optional) 


cations in transistor servicing! 





RCA WV-38A VOM 


ONLY $ 95° 
completely wired 
ond colibrated 


EXCLUSIVE! Extra 1-volt and 0.25-volt (250 mv) ranges permit wide appli- 


EXCLUSIVE! New handle clips accommodate probes and test leads for extra 


carrying convenience! 


EASY ASSEMBLY... 
%* mount six components on the front panel 
* mount all other components on one side 
of laminated circuit board 
* put panel and circuit board together 


* slip on the knobs! 


Never so many valuable features packed into 
a VOM!—Ohms-divider network fuse-pro- 
tected. Easier-to-read scales! Extra-large 
5 %-inch meter. Polarity reversal switch. Im- 
proved frequency response. Full-wave bridge 
rectifier. Less circuit loading. Standard dbm 
ranges. PLUS—modern styling—it’s an in- 


strument you'll be proud to ‘show off!’ 





WV-38A 


Input 
Resistance 


Accuracy 


Regular 
Scales 


Extra 
Scales 
Frequency 
Response 


Ohms 





SPECIFICATIONS 


« 20,000 ohms per 
voit on DC 
5,000 ohms per 
volt on AC 
e + 3% DC, +5% 
AC (full scale) 
2.5, 10, 50, 250 
1000, 5000 volts, 
AC and DC 
50 na, 1, 10, 100 
500 ma, 10 amps 
(DC) 
250 mv. and 
1 volt (dc) 
AC—flat from 10 
cycles to 50 K« 
(usable response 
at 500 Kc 
3 ranges: Rx! 
(0-2,000 ohms), 
Rx100 (0-200,000 
ohms), Rx10,000 
(0-20,000,000 
ohms) 


Dimensions « W. 5%”, H 67%’ 
D 


39" 








See it at your local RCA Test Equipment Distributor! 
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TECHNICIANS’ NEWS (Continued) 





day. When his case came Eisen 
hower was not present and presiding 
Judge Keyes issued a bench warrant 
for his arrest. Police brought him to 
the courtroom where a new trial date 
was set and his bail increased from 
$25 to $200. He couldn’t furnish bail 
and was taken to the city jail to 
trial—NATESA Scope 


up, 


await 


DO YOU BELONG TO A 
SERVICE TECHNICIANS’ 
ASSOCIATION? 

For the benefit of service technicians 

and their organizations RADIO-ELEC- 
TRONICS is publishing a complete list 
of the known television service associa- ‘ 
tions in this country and Canada. Due 
to the difficulty of contacting associa- 
tions, our first lists will necessarily be 
incomplete and sometimes inaccurate. 
Service technicians can help us put out 
a complete up-to-date list. If you know 
of any association omitted from our list, 
or can correct any of the old listings, 
please write to: Association Editor, 
RADIO-ELECTRONICS, 154 W. 14 St., 
New York 11, N. Y. 

This month we publish a list of known 
local associations in Pennsylvania. We 
will list locals in other areas in subse- 
quent months. If there is a group near 
you, why not contact them. 
benefit. 

To learn of the association 
you now, drop a postcard to: 
tion Editor, RADIO-ELECTRONICS, 
154 W. 14 St., New York 11, N. Y. 


FEDERATION OF TELEVISION-RADIO 
SERVICE ASSOCIATIONS OF 
PENNSYLVANIA, INC. 


It’s for your 


nearest 
Associa- 


67 S th Main St. 


Leon J. Helk, Secretary 
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TECHNICIANS’ NEWS (Continued) 


COLLECT BY TELEPHONE 

From the TESA News (St. Louis), 
comes this suggestion on collecting 
overdue bills: “The average television 
service company has its service man- 
ager or owner as part-time collection 
department. Many times one phone 
call will do the work of several written 
notices and statements. Strength of 
the telephone for collection purposes 
lies in ‘facing the matter out’—in hav- 
ing a two-sided discussion of the sub- 
ject. A personal call by telephone com- 
pels some kind of answer, some promise, 
as only a small percentage of people 
are dishonest.” 

TESA lists these points to follow: 

“1. Be sure to talk to the right per- 
son. 

“2. Begin by telling who you are and 
review the bill, the time, the situation. 

“3. Listen to the customer’s explana- 
tion for nonpayment. There may have 
been an unusual condition—illness, va- 
cation, etc. Watch for a possible com- 
plaint about product or service. 

“4. Ask what payment date he will 
agree to. Get an exact date. Record this 
date. If payment is not made on that 
date, follow up immediately with a call. 

“5. Don’t sound antagonistic. Do not 
be angry or irritated. Do not joke. Be 
firm and businesslike.” 


ILLINOIS LICENSE BILLS 

From Chicago, the Associated Radio 
& TV Servicemen report that two bills 
aimed at service technician licensing, 
one a state-wide measure and the other 
geared specifically to regulate Chicago 
technicians, were defeated. ARTS said 
that it “fought both of these efforts 
against odds, but with the . . . support 
of more than 160 Illinois’ service- 
men... . This is the third time that 
ARTS has fought and beaten licensing 
legislation in the state.” 

CORRECTION 

The principal speaker at the banquet 
held during the recent Electronics Tech- 
nicians Forum in Philadelphia was Mr. 
Gale Carter, executive secretary of the 
National Electronics Distributors As 
sociation, not Mr. Donald H. Stover as 
stated in the August issue. Our thanks 
to Dave Krantz of the Pennsylvania 
Federation for this correction. 


OHIO INDEPENDENTS OPPOSE 
A city ordinance which has been pro- 
posed to license radio-TV service tech- 
nicians in Middletown, Ohio, was op- 
posed at a meeting of the Middletown 
City Commission by 33 men who said 
they serviced television receivers and 
radios. The proposed licensing had pre- 
viously been supported by the Tele- 
vision & Electronics Service Associa- 
tion, according to published reports. 


ID CARDS FOR DEALERS 

The George D. Barbey Co., Inc., com- 
ponents distributor of Reading, Pa., has 
decided to serve only the service tech- 
nician who presents an_ identification 
card. The company checks the informa- 
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The RCA Kit Parade 


PRESENTS... 


A new 


RCA 
cillosco 


higher gain... 
wider bandwidth 
for greater value! 


RCA WO-33A (K) RCA WO-33A 


When you buy a scope...this is the scope for you! W 
technician, electronics hobbyist, ham, or an electronic 


sponse, accuracy, versatility, portability! AND...you can 
—on the job—anywhere! 


*® for ACCURACY —voltage calibrated frequency-compen - ag 


*% for MEASUREMENTS—scaled graph screen and calibrat 
ing voltage source allows direct reading of peak-to-peak 
voltages. 

*® for STABILITY —“Plus-Minus” internal sync... holds sync 
to 4.5 Mc, 

*% for COMPLETENESS—shielded input cable with low-ca 
pacitance probe included 

* for PORTABILITY—compact size—W 6," x H 8Y%," x 
D 10%,"’—weight only 14 pounds. Plus built-in brackets to Vertical input 
hold power cord and cables. At Low 


Wide Band Pos 


Here’s the “all-purpose” scope! All the bandwidth you 
need for servicing color-TV, video broadcast monitors and 
cameras; and for square-wave testing of audio and ultra Sweep Circuit 
sonic equipment! All the gain you need for low-level audio awtooth R 
work—servicing pickups, microphones, preamps; plus signal 
tracing radios, amplifiers—trouble shooting communications a 
signaling systems, ham radio and hi-fi equipment, indus 

trial electronics machinery and many other applications. 





See it at your local RCA Test Equipment Distrit 


RADIO CORPORATION OF 


@ Electron Tube Division 





sated, 3-to-1 step attenuator WO-33A SPECIFICATIONS 


Narrow Band Position 





3-Inch Oscilloscope Kit 3-Inch Oscilloscope 


ONLY $ 95° ONLY $ 95° 
(complete with Low completely 
Cap/Direct Input wired and 
Probe and Cable) calibrated 


User Price (Optional) 


hether you’re a 
s engineer, the 


WO-33A will give you what you need in gain, bandwidth, transient re- 


take it with you 





tion 


mpedance 
megohms 
{ (approx) 
1 megohm 
90 wuf (approx) 


ps to 75 Ke 
external. * internal 


adjustable phase 





AMERICA 


Harrison, N.d. 
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TECHNICIANS’ NEWS (Continued) 


tion submitted by prospective custom- people who expressed concern for the 
ers to be sure he’s “legitimate” and plight of legitimate ethical operators 
then issues the identification card. The of home electronic service businesses .. . 
distributor’s manager, Sydney A. Reber, tougher each day .. . volume of service 
said that many of his dealer-customers is going down . . . stretching their work 
have complained with good reason that day ... they have reached the limit. . 


their own customers have been able to “Obviously the cause in all cases is 
buy tubes and parts in the past at the part-time servicer. These are now 
wholesale prices. outnumbering the legitimate business 


ee sa i, as ms operators by as much as 20 to 1. It 
“PART-TIMER’S EVIL appears that whenever a person needs 

In the NATESA Scope, monthly pub- a few extra dollars or gets laid off 
lication of the National Alliance of from any job, he seeks to make ends 
tadio-TV & Electronic Service Asso- meet in TV service. Having no over- 
ciations, executive director Frank Moch head and assuming no responsibility, 
says in part, “During the Nashville his rates are far below those needed 
meeting I talked to dozens of NATESA by a business establishment. We should 


Fees WITH EVERY 12-PAK ORDER 


YOU GET THIS 


J. § & PAKette 


ee Worth $10.00—Lektron’s Introductory PAKette 


Includes 8 categories: transistor, diodes, volume controls, resistors, 
disc-ceramic-tubular condensers, hook-up wire—all pre-packed in 8- 
compartmented carryall to save you money! 









FREE! NEW GIANT BARGAIN CATALOG 
= Best in Electronics YEAR’S SUBSCRIPTION 














“renames 750,000 Poly Pak’ Sold 
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rated, net 30 days INCLUDE rosrac ZONE in address 
(Canada postage, 48¢ Ist ib.; 28 ea. additional tb.) al 

















all recognize the part-time servicer as 
the No. 1 problem. How can you com- 
pete with a man who works after nor- 
mal hours, Sundays and holidays, and 
has no overhead or responsibilities . .. 
“The best answer is licensing by the 
states, since only in this way can you 
expect that a reasonable degree of 
proper assumption of necessary costs 
and obligations will put all competitors 
on an equal starting basis .... Failing 
the establishment of licensing in your 
area, I urge you to adopt self-licensing, 
such as was developed by TESA 
Chicagoland. Use every applicable tax 
and other agencies to force the part 
timer to assume his proper burdens 


ORANGE CO. CERTIFIES 
The California Society of Radio & 
Television Technicians, Orange County 
chapter, reports on progress in its 
“Approved Technician” program. Tech 
nicians must qualify through schooling 
or experience as well as by taking and 
passing an examination. After passing, 
they receive cards identifying them as 
Approved Technicians, and are supplied 
with gummed notices which they may 
stick to bills or put on the back of TV 
sets. The notices say, in part: 
NOTE TO CUSTOMER 
Mr. John Doe, who has serviced this 
TV receiver, has been classified an “Ap- 
proved Technician” by the Orange County 
Chapter of the Society of Radio & TV 
Technicians, Inc., of California, after hav 
ing passed a comprehensive exa 
given at Fullerton Junior College 
1959, and having to his credit at least 2 
years of TV servicing experience 


WASHINGTON LICENSING 

TV service technicians would be 
licensed in the District of Columbia 
under bill HR-7714, introduced by Rep. 
Foley (D, Md.), “to protect the public 
against abuse and fraud.” Regulation 
of service technicians would cover 
“installation, maintenance, repair, r¢ 
placement, testing, inspection and mod 
ification of TV and radio—TV receiving 
apparatus.” Initial license fees: Con 
tractors $25, technicians $15, appren- 
tices $5. 


ADDRESSES NATESA 

Robert G.. Middleton, television con- 
sultant to RADIO-ELECTRONICS and con- 
ductor of our Television Clinic, appeared 
on the program of the National Alli- 
ance of Television & Electronic Service 
Associations, Hotel Congress, Chicago, 
Aug. 20-23, as the representative of 
this magazine. His talk was entitled 
“New Technical Developments—W hat’s 
Coming Next in Color TV.” END 


WANT A ROLLS-ROYCE? 

Shure Bros., Evanston, Ill., are giv 
ing a Rolls-Royce auto, to be awarded 
at the October New York High Fidelity 
Show, as the prize in a 25-words-or-less 
contest, “I like Shure stereo pickups 
because...” Blanks are available at 
Shure dealers; the contest was sched 
uled to end Aug. 31. The winner will 
also get a trip to England for two if 
he has bought a Shure pickup. 


” 
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ROM mesa switching transistor to 
parametric amplifier diode to hi-fi 
output tube is the itinerary of our 
trip through this month’s releases. 


2N702 

This high-speed switching transistor 
is an n-p-n diffused-base mesa silicon 
unit. It features a low saturation volt- 
age, a guaranteed de beta range and is 
packaged in a subminiature case. 


EMITTER 


*F*.)\ease 2N702 
Z3 wT, 
100" COLLECTOR 
Tentative design characteristics 
the Texas Instruments transistor 
25°C are: 


lcso (maximum) (xa) 0.5 
(Vce= 10, le =0) 
BV cso (minimum) 
Icso= 1O0ua, Ie =0) 
BVceo (minimum) 
(Iceo=10ua, Is=0) 
here (minimum) 
(maximum) 
(Vce=5, Ic=10 ma) 
BViso (minimum) 
(le=10ua, Ic=0) 
Vee (maximum) 
(Vce=5, Ic=10 ma) 
Vce (saturation) (maximum) 0.6 
(lc=10ma, ls=2 ma) 


Parametric amplifier diode 

Semiconductor diodes in a high-gain 
3,000-me parametric amplifier provide 
noise temperatures as low as 100° above 
absolute zero, operating at room tem- 
perature. The diode, made by Hughes 
Aircraft’s Semiconductor Div., also has 
other microwave applications, such as 
switching and harmonic generation. It 
is available in two versions—one for 
below 1,000 me and another for the 
microwave region. 

The 3,000-me parametric amplifier 


using the Hughes’ diodes gives 30 db of | 


amplification with a 2-me bandwidth 
or 10-db amplification with a 25-mce 
bandwidth. 


2N456, 2N457 

Germanium p-n-p_ alloy junction 
transistors for power-switching, volt- 
age-regulator, multivibrator, de-to-de 
converter, and power-supply circuits, 
and relay actuating devices in indus- 
trial and military equipment. They may 
also be used in large-signal class-A or 
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TONEARM CONTROL 


lowers the 
tonearm 
into the 
lead-in 
groove... 
lifts it 
after play! 


If the tonearm slips out of your fingers and 
bounces over the record—the record is 
ruined! If you’re unlucky, you will also 
need a new stylus and possibly a new 
cartridge. 

Why take a chance? DEXTRAFIX® TONE- 


ARM CONTROL prevents such accidents! It . 


places the stylus in the lead-in groove— 
gently and accurately. Then, at the end 
of play or at any point on the record, it 
lifts the stylus from the record. And the 
stylus cannot touch the record until the 
lift bar is again lowered for the next play. 
The DEXTRAFIX® TONEARM CONTROL also 
facilitates “cueing” at any point on the 
record. 

A must for turntables—and record 
changers with manual operation! 


4 Another quality product 
by the manufacturers of 


- 


[| 1 LEKTROSTAT® 
— Record Cleaning Kit 


dexte F chemicai Corp. © consumer products div. « 845 Edgewater Rd., N.Y. 59 
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UHF.VH 


THERE’S A 


ANTENNA 


FOR EVERY REQUIREMENT 


Best by field test! In every area, for every requirement, Taco 
antennas top them all! For better performance, easier in- 
stallation, greater dependability — choose the leader — a 
Taco antenna. VHF or UHF, every antenna installation 
becomes more profitable when you use a Taco antenna. 





TOPLINERS — TRAPPERS —EXPLORERS — BOWTIES 


—everyone a winner in its class, and everyone a Taco quality product. 


TECHNICAL APPLIANCE CORPORATION + SHERBURNE, NEW YORK 


In Car a: Hackbusch 


TV TUNERS REBUILT || aca eee -- 


All MAKES & MODELS | eee 


IN SPARE TIME 
AT HOME 





EXCHANGED 
OR 
OVERHAULED 


‘g.* 
NET 
90 DAYS Only from famous COYNE do you get this 
WARRANTY modern up-to the minute TV Home Tooininn, 
Easy to tollow instructions—fully illustrated 
COMBINATION with 2150 photos and diagrams. Not an old 
UHF VHF Radio Coune with Television tacked on. In- 
— cludes UHF and COLOR TV. Personal guid- 
$19.90 ance by Coyne Staff. Practical Job Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 
NESS — part time or full time. COSTS 
MUCH LESS—pay only for training—no costly 
Price includes labor and minor parts only, “put together kits.” 
defective tubes and dama SEND TODAY FOR FREE —. 


are ext t net SEND COUPON or write to address be 
ra at net price . for Free Book and full decals inchading f \ Y 


PAYMENT PLAN. NOCOST OR OBLIGA 
TION —NO SALESMAN WILL CALI 


B. W. COOKE, Jr., . FOUNDED 1899 
Pres. ELECTRICAL scnoot 


CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 Ww. ase Pkwy. Dept. 69-5, Chicago 7, lil. 











| ALIGNED TO ORIGINAL STANDARDS | 





shield cover 


Forward defecyWe tuner a we tubes, 


| New C ‘oyne ° Building, De =e, 69-HS 
501 W. Congress Pkwy., Chicago 7, II. 


| Send FREE BOOK and details f your Tele 
CASTLE TV TUNER SERVICE | Home Training offer 


5710 N. WESTERN 152 MAIN ST. | Name 
CHICAGO 45, ILL. TORONTO 13 Pe 


U.S.A. CANADA I 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


EMITTER 
} = 


PIN 
INSULATING 


B 
EYELETS GASE 


2N456,2N457 


class-B push-pull audio-frequency os 
cillator service. 

Typical operating characteristics of 
these RCA transistors in the switching 
circuit shown are: 


Viuppty (BATT2) 
Voase bias (BATTI) 
Roen (ohms) 
Resse bais (RI) (ohms) 
Ri (R2) (ohms) 
Isartr) (turn-on base current) (ma) 
Isarrz (turn-off base current) (ma) 
Switching time 

Ts (delay time) (usec) 

T, (rise time) (usec) 

T. (storage time) (“sec) 

Ty (fall time) (usec) 

mw} 

G (db) 
Efficiency (%) 


Power output (watts) 


2N456,2N457 





JUTPUT WAVEFORM 


The 2N457 differs from the 2N45¢ 
that it has a higher max 
collector-to-base voltage 
higher breakdown voltags 


2NII91, 2NI192, 2NI193 

These germanium p-n-p alloy 
transistors are designed f 
purpose applications ir 
frequency range, including b 
fier and switching service. 

Maximum ratings of these M 
transistors are: 


BV cso 40 
BY cer 25 
BVeso 25 
lc (ma) 200 
Pc (mw) [in free air) 175 


RADIO-ELECTRONICS 








TUBE PROBLEM: 


The Armed Forces 
needed a new version 
of the 6J4 reliable 
tube type which would 
provide a tube life 

of almost 1000 hours. 
Existing tubes of 

this type had an 
average life of only 
250 hours. In addition, 
this new tube had to 
be produced under 
ultra-high quality 
control standards. 


SONOTONE 
SOLVES IT: 


By making 
improvements in 

the cathode alloy and 
setting up extremely 
tight controls in 
precision, manufacture 
and checking, 
Sonotone engineers 
produced a 6J4WA 
with a minimum life of 
1000 hours...most 
running much longer. 


RESULTS: 


The Sonotone 6J4WA 
is one of three reliable 
tubes now being 
manufactured under 
U.S. Army Signal 
Corps RIQAP 
(Reduced Inspection 
Quality Assurance 
Program), monitored 
by the U.S. Army 
Signal Supply Agency. 
And the same rigid 
quality standards 
apply to Sonotone’s 
entertainment type 
tubes as well. 

Let Sonotone help 
solve your tube 
problems, too. 


Sonotone.: 
Ln aw oo 


Leading makers of fine ceramic cartridges, speakefs, micro- 
phones, tape heads, electron tubes. 


in Canada, contact Atlas Radio Corp., Ltd., Toronto 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


EMITTER 
2NI191 
2N1192 
: eo J 2NI193 
“COLLECTOR 
Operating characteristics in a com- 
mon-emitter circuit are: 
2NII91 -92  -93 
hee (maximum) 70 125 250 
(Vce=6, le=! ma, f=1 ke) 
G. (typical) (db) 42 44 4 
Voce, lex! ma, f= ke 
NF (typical) (db) 10 10 10 
(Vce=4.5, le = 0.5 ma, 
f=1 kc, Rs=100 ohms) 


7189 

A miniature beam-power amplifier 
featuring high power output and power 
sensitivity. Two of these CBS-Hytron 
tubes, operating in push-pull with a 


IC-INTERNAL CONN 
DO NOT USE 
peak af input of 29 volts (grid-to- 
grid), provide 24 watts. The tube has 
a 6.3-volt 760-ma heater. 


7189(2 
7 


ROM 


PHASE INV 
OR r 


DRIVER 


Maximum ratings of the 7189 are: 
Vp 450 
Vez 300 
Ver jreg) 100 
Pp (watts) 12 
Po: (peak) (watts) 4 
(average) (watts) 2 
Ik (average) (ma) 65 
Re: (fixed bias) (megohms) 0.3END 


INTERFERING FINANCE 

The FCC received a complaint of 
poor TV visibility by 60 families shar- 
ing the master TV receiving antenna 
on a Connecticut apartment building. 
Inquiries revealed that the trouble ex- 
tended over an area containing 500 re- 
ceivers. An FCC engineer found it was 
caused by a defective flashing neon 
sign in the window of a local finance 
company. The manager (not because 
of financing any of the sets involved) 
immediately turned the sign off and 
arranged to have it repaired.—Kilo- 
cycling With F¢ iC 


why your next speaker 
system should be 


vw AUDA 
PARAFLE 


« Only Audax incorporates the 
Patented Parafiex Foam Suspen- 
sion to give longer travel to the 
cone, resulting in honest bass 
without boom or hangover. You 
get bass with real bottom! 


* New Styrofoam Radial Strut- 
Bracing reinforces cone, assures 
rigid piston action, preventing 
cone break-up. Eliminates distor- 
tion, provides clean reproduction 
up to the full-rated power output. 
Needs as little as 10 watts output. 
You get greater amplifier economy 
in stereo installations. 


* New Oriented Grain-Processed 
Magnet gives 20% more efficiency 
than standard Alnico V. 


* New Ducted-Slot Enclosure spe- 
cifically designed to enhance the 
depth and striking realism of the 
Parafiex high-compliance speaker 
units. Speakers are located sym- 
metrically on each side of the 
ducted slot, resulting in clean bass 
without trace of boom or unnat- 
ural heaviness 


+ New, dramatic enclosure styling 
by George Nelson —featuring... 
new, three-dimensional Dynel 
“Acoustiscreen” grille, removable 
for cleaning! 


* Audax Parafiex Speakers are 
lab-tested and a performance seal 
on each unit indicates its reso- 
nant frequency + 1 cycle. 


Model CA-80 12” x 12 
speakers—$99.95 


with two full range 


Model CA-100 15” x 12” x 25” with two 10” full 
range Speakers and matching cone tweeters— 
$139.95 


Write for free catalog and specifications, to: 
AUDAX Division of the Rek-0-Kut Co., Inc. 
Dept. RE-938-19 108th St., Corona 68, N. Y. 


Name 
Address ai 
City State 


458 Broadway, New York 13 


Export: Morhar 
vingold Ave., Toronto 19, Ont 





How far can you go in electronics 
without a degree? 


A few years ago, Lincoln E. Kitchin had no 
formal degree and knew nothing about electronic 
computers. 

He still doesn’t have a degree, yet today, he is 
a Field Engineer on one of America’s biggest 
electronics projects. He helps maintain one of 
the largest computers in the world. He’s doing 
work ordinarily done by engineers—an oppor- 
tunity usually denied to men without a degree. 
This is a story of unusual significance to every 
technician who feels himself handicapped by lack 
of a formal degree. 


Taking notes in IBM Field Engineering closs 


Interviewed by IBM 


A month later, Link Kitchin sat across the desk from an 
IBM interviewer. ‘‘Frankly,’’ he confesses,‘‘I was scared 
at the thought of this interview. I didn’t know the differ- 
ence between an analog and a digital computer. I didn’t 
expect to get the job.” 

The interviewer put him quickly at his ease. A check of 
his background revealed his Service training—28 weeks 
of Class ‘“‘A’’ aviation electronics plus Class ‘‘C’’ school- 
ing in LORAN, RADAR and SONAR. He took a test 
which indicated excellent aptitude for computer work. 
Then he learned how IBM would train him in electronics 
—for 20 weeks at full salary—to become a Field Engineer 
on the SAGE program. He learned about SAGE, part of 
our nation’s radar defense net, which is built around giant 
IBM computers. He heard about IBM’s excellent com- 
pany benefits, especially interesting to Link Kitchin who 
had a wife and child. By the time the interview was over, 
he had decided that IBM and the SAGE program were 
what he was looking for. He decided then and there that 
he wanted to come with IBM. 


Receives 20 weeks’ training 


Link Kitchin reported to Kingston, N. Y., for training. In 
the IBM ‘“‘school,’’ he studied basic computer circuits, 
computer logic and programming, card punch machines 
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Discussing a SAGE display console 


‘It all started back at the Base,’’ Link Kitchin 
recalls, ‘“‘about two years ago. We were having 
lunch. One of my fellow Aircrewmen described an 
interview he had just had—with IBM. 

‘It sounded good to me—particularly the field 
engineering aspects. I wasn’t anxious to start my 
civilian electronics career stuck in a corner of 
some plant. Here was a chance to work in the 
field—with all the advantages of a permanent 
location. I made a note to add IBM to the coms 
panies I was considering for civilian work.’’ 


i / PF 


Front view of computer frame 


—all part of the twenty week course a Computer Units 
Field Engineer takes. ‘The instruction was excellent,’’ he 
recalls. ‘‘Our teachers, experienced field men, often made 
points not in the textbook.’’ Formal classroom lectures 
accounted for half his time, the other half being spent in 
the laboratories, where he worked on actual computer 
equipment for SAGE. During his training period, he 
received a living allowance in addition to his salary and 
overtime pay, 


Assigned fo site in home state 


His twenty weeks’ training completed, he was assigned to 
the SAGE site at Topsham, Maine. ‘IBM makes every 
effort to assign you to a location of your choice wherever 
possible,’ Link Kitchin, who is a native State-o’-Mainer, 
points out. 

At Topsham, he has completed the installation phase 
of the computer. Now his work consists of preventive 
maintenance and ‘‘keeping the customer happy’’—the 
customer, in this case, being the Air Force personnel 
who man and operate the computer. “‘Installing this giant 
computer was a significant engineering feat. First we ran 
2,509 cables from 4 to 300 feet long. Then we bolted the 
computer sections together and hooked up the cables. 
Next came the testing phase in anticipation of Air Force 
acceptance tests. 


RADIO-ELECTRONICS 
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A problem in pluggable units 


*T’m in the Display Group which has responsibility for 
over one hundred display consoles,’’ Link Kitchin con- 
tinues. ‘‘Each of these has a 19-inch and a 5-inch cathode 
ray tube (similar to a TV tube) plus associated circuits. 
The knowledge of complex circuitry which we learned in 
the IBM school is essential for this work. We also main- 
tain our own test equipment — oscilloscopes, meters, signal 
generators «nd specially designed pluggable unit test 
equipment.” 


What does the future hold? 


Link Kitchin looks forward to a rewarding career as a 
Computer Units Field Engineer. Promotion-wise, he 
could become, with further training, a Computer Systems 
Field Engineer, a Group Supervisor or Group Manager. 
Most important, however, he believes, is the excellent 
electronics background he’s acquiring for the years ahead. 
‘I’ve had a new engineering dimension added to my career 
—thanks to IBM’s willingness to spend time and money 
training technicians to assume engineering responsibilities.’’ 


A career for you with IBM? 


Since Link Kitchin joined IBM and the SAGE program, 
opportunities are more promising than ever. IBM will 
invest thousands of dollars in the right men to insure the 
success of the SAGE program. 


1959 


Working on manual input board of SAGE computer 


Recording data on main core memory unit 


If you have a minimum of 3 years’ technical schooling — 
or equivalent experience—you may be eligible for ad- 
vanced training for 20 weeks as a Computer Units Field 
Engineer. While training, you receive full salary and over- 
time pay plus living allowance before assignment to a 
permanent location. 

From then on, you can go as far as your abilities and 
ambition will take you. IBM is the leader in a field that 
offers you unlimited horizons. And, as you may already 
know, at IBM you receive company-paid benefits that 
set standards for industry today. 


Mr. N. H. Heyer, Room 649 | 
Federal Systems Division 
IBM Corp., Kingston, N. Y. 


WRITE TODAY TO: 


You will receive a prompt reply. Personal interviews 
arranged in all areas of the U.S. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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IMPORTANT NEW 


"101 Ways to Use Your 


Signal Generator’’ 
by Bob Middleton 


The most practical and 
complete guide to the full 
est use of your signal gener 
ator. Covers all common 
and many uncommon ap- 
plications. Each use is 
clearly described, with full 
data on connections re- 
quired, additional equip- 
ment needed, proper test 
procedure and evaluation 
of results. Specific sections cover uses of the 
AM-FM 
receiver tests, TV set tests, component tests 
etc. Over 100 illustrations. Invaluable for tech 


nicians, engineers, students and experi $700 


menters. 128 pages. 5'4 x 844". Only 


signal generator for antenna tests 


‘How to Save Time Analyzing 


and Tracing TV Circuits’’ 
by Milton S. Kiver 


All-new second edition of 
Kiver’s popular book de- 
scribing his famous proved 
methods for fast, accurate 
diagnosis and solution of 
TV service problems. 
Differ- 
ences between Schematics 
and Sets; Following the 
DC Power Lines of a Set; 
Where the Boost Voltage 
Fits In; The AGC System; 
In and Around the Deflec- 
tion Systems; First Things 
First; What to Do When You Meet an Un- 
familiar Circuit; How to Find Your Way Around 
Printed Circuits. This practical book belongs in 


the reference library of every technician $350 


and student. 160 pages; 8'¢ x 11”. Only 


Chapters cover 


. 

‘Electronics Reference Data’’ 
New Volume 2. Valuable 
reference compilation cov- 
ering dozens of important 
subjects. Includes sections 
on: antennas and trans- 
mission lines; UHF tele- 
vision; circuit design (mag- 
netic, dielectric and tube- 
less amplifiers audio 

measurements; radar; 

meters and measurements; 
specialized application and 
development (microwave 

tubes, RF transistors, 

traveling wave amplifier, 
etc). A profitable reference book for technicians 
engineers, Hams and students. 128 pages; $950 

8'4 x 11". Only 


HOWARD W. SAMS & CO., INC. 


Order from your Sams Distributor today, 
| or mail to Howard W. Soms & Co., Inc., Dept. J-29 t 
2201 E. 46th St., indianapolis 6, ind 
Send me the following books | 
101 Waysto Use Your Signal Generator” (TEM-4) I 
How to Save Time Analyzing TV Circuits” (JA-2) 
‘Electronics Reference Data—Vol. 2” (ERA-2) i 
enclosed Send Free Book List } 


a 
Nome 
Address 


 —— Zone 7 Siote 


ume ae (outside U.S.A. priced slightly higher) a= am 
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TOOLKIT FLUX DISPENSER 

Is your toolkit overcrowded? If you 
carry a large can of soldering flux, 
why not exchange it for a smaller one? 
Next time you are in a five-and-dime 
store, buy one of those small plastic 
vials used as containers for screws and 
other hardware. Empty the vial of its 
contents, fill it with flux and drill a 
small hole in the lid. Whenever you 
need a bit of soldering paste, just push 
the end of the solder or wire lead into 
the hole.—John A. Comstock 


TOOL FOR TECHNICIANS 

A pair of ordinary gas pliers can be 
turned into an extremely useful tool for 
the electronic technician by grinding 
off a goodly portion of the ends of the 
jaws as shown in the photograph. When 


-_ 


altered, the pliers will still hold a pin 
part 
easily in 
portion of the jaws will 
tubing, tighten larger bolts and 
of the TV and radio chassis as well as 
do the work of special pliers. Add a 
band to the handles and you 
will have a small vise for holding small 
parts to be soldered or adjusted.— 


Glen F. Stillwell 


or similar 
turned 
wide 


securely and can be 
close quarters. The 


hold 


nuts 


rubbet 


INTERMITTENT-SHORT 
DETECTOR 
Solder a 0.5- to 2-amp auto light bulb 
across a burned-out fuse and insert it 
into the fuse clips of a TV set that is 
burning out fuses. Intermittent 
are located by watching the bulb while 


He nry 


shorts 


jarring suspected components 


H. Jose pl 8 


STANDOFF POSTS TO SUIT 
threaded 
length, but 
necessary lathe facil- 
Well, it happened to 


Have you ever needed a 
standoff post of 
didn’t have the 


ities to make it? 


spe cial 








a de ee) 


ELECTRONIC CHEMICAL CORP. 


FREE! 


Now 
Offers 


AT YOUR JOBBER'S 


5” PLASTIC 


EXTENDER 
with PUSH 
BUTTON Assembly 


For Pin-Point Applications! 
DOES NOT CAUSE SHORTS 





OISE”’ 
VOLUME 
CONTROL 


and 


CONTACT 
RESTORER 


2 Oz. Bottle 6 Oz. Spray Can 
$300 $925 
NOT A CARBON 1 2 
TET SOLUTION Net To Servicemen 
Plus FREE Plastic Extender 


@ Cleans 
@ Lubricates 


@ Protects 


Insist On The Genuine! 


BEWARE OF CHEAP SUBSTITUTES 


0 => 
OISE’’ 


TUNER-TONIC 


With 


Se PERMA-FILM 


——__ 
@ Economical—a little does a lot 
@ Cleans, lubricates, restores all tur 
including wafer type 
@ Non-toxic, non-inflammable 
@ Use for TV, radio and FM 


6 Oz Aerosol Can 


$325 Net To Se 
Plus FREE Plastic Extender 


= “Naz 
RUBBER COAT 
SPRAY 


@ insulates 6 Oz. Spray Ca 
$325 


Net To Serv 


ELECTRONIC 
CHEMICAL CORP. 


813 COMMUNIPAW AVE. JERSEY CITY 4. N J 





@ Waterproofs 
@ Protects 
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TRY THIS ONE (Continued) ‘ 
ACCIDENT PREVENTION 

me one evening. And this is how I So our trio of technicians would keep 
solved that particular problem. their service trucks out of accidents 

I found that 3/16-inch outside diam- and out of the repa hops, we devel- 
eter brass tubing has a %-inch bore B oped a fool-proof neantive plan that 
which corresponds to a hole just a bit | ; has seen the past 12 months go by with- 
smaller than a No. 30 drill. By squeez- j , 4 out anv accident ve one very minor 
ing the tube near the ends ever so ’ 7 mishap. Each of ou men gets an 
slightly the bore was worked down §@ extra day of na cation for each 
enough to be threaded with a 6-32 tap. : 3-month pe g* ves without an 


Almost any tool, a vise, pliers, etc., can (@ — accident of any r} s the third 


be used to squeeze the tubing.—John W. “Sy ie yey year of the pla ition, and each 
Sponsler ) " year has s¢ ifety record 
eee i s as , bettered H 

MAKING FIRST-CLASS PANELS 

You would like the appearance of S a 

: 

that pet project to be all that it should. together at the top and place it between LOW COST MIKE STAND 
Here is a practical way to get the the antenna connections on the TV. Due to the cu ilarity of pole 
panel lettering. It saves time and trouble—Frank S. lamps, ordinary fl amps are often 

1. Make a full-scale drawing of the Guessman discarded or ca tained at small 
required lettering on a sheet % inch 


SECU iclm.c-(llem-T-laulelile 
OF -0 Mi ol-mm a llelilhvam od cejibe-le) l= 


The ONLY Complete Transistor Radio Service Lab 
Everything you need for less than °50 


Check Transistors, Diodes, Rectifiers . . . 


SENCORE TRC4 TRANSISTOR CHECKER 


Accurately checks all transistors in hearing aids, 
radios and power transistors in auto radios. Tests 
for opens, shorts, leakage, current gain. Measures 
forward-reverse current ratio on all crystal diodes. 
Measures forward and reverse currents on selenium 
rectifiers. With set-up chart for accurate checking 
of each transistor. Size, 5x414x214", With 

batteries. DEALER NET soos SE 


larger than the panel all around. This Replace Batteries During Repair. . . 


original may be a pasteup—letters or 
designs cut from catalogues, etc., and | SENCORE PS103 BATTERY ELIMINATOR 
glued to the sheet. The edges of all All-new ‘“Transi-Pak,”” twin to TRC4 Checker 
such patches must be given a coat of above. Provides variable DC voltage to 24 volts; 
white ink. 1.5-volt biasing tap ( a**must”’ for servicing Philco 
and Sylvania radios). Metered current output, to 
100 ma. Handles 200-ma peaks. Two 200-mfd 
electrolytics provide proper filtering and low out- 
put impedance. No hum or feedback problems 
and trim off the edges. Ideal for alignment using station signal; adjust If 

The photo shows the results on a slugs for max. current, also ideal for charging 
panel that has received this treatment nickel-cadmium batteries. Size, 5x444Ax2'4 

fully commercial in appearance. DEALER NET 


Three protective coats of clear floor 


varnish make it durable too.—Milton Find Defective Stage ina Minute... 
White 


‘ oe Se SENCORE HG104 HARMONIC GENERATOR 
EMERGENCY AN PENNA New signal generator designed primarily for 
CONNECTOR | signal-tracing of transistor radio circuits. No 
If vou are fresh out of antenna to unsolder all transistors. Provides RI 
: audio signals simultaneously, drastically cu 
service time. Traces from speaker to antenna. ¢ 
1000 cycle note signal is heard in speaker fron 
good stages. Signal weakens or stops at defective 
Stage. Equally as effective for testing TV, hi- 
clothespin and to these holes, by means other audio circuits also. Size, 314x4\4xl34 
of small machine bolts, fasten ordinary With batteries. DEALER NET ' 
paperclips with their ends projecting 
about % inch as in the photo. Fasten 
antenna leads to the other ends of the See your Parts 
paper clips and the device is complete. Distributor 


To use, merely squeeze the clothespin NOW! 4B) 0) 1-10) eee 1 @) | 





2. Get a very black, high-gloss nega- 
tive photostat of the drawing. 
3. Cement the photostat to the panel 


connectors for TV or radio, you can 
quickly make a satisfactory substitute 
from a spring type clothespin. Drill 
a small hole in each handle end of the 


Time Savers 
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Dhue Complete 
TROUBLE SHOOTING 


Takes Headaches Out Of 
All Servicing Problems! 


Lue Poet 
Transistor Troubles 
in 12 Minutes! 

Trouble - shoot every 
type of circuit in ALL 
transistorized equip 
ment! 525 pages; hun 
dreds of illustrations; 
120 check charts! $5.95 


Vu Point” 


Record Changer Troubles 
in 5 Minutes! 
Locate mechanical and 
electronics troubles 
fast. Covers all makes. 
320 pages; 450 photos; 
58 check charts! $3.95. 


Vie Point” 

TV Troubles 

j in 10 Minutes 
Find the exact sound or 
picture trouble in any 

F 700 po 
300 pages; 300 
check charts 


Color TV Troubles in 15 Minutes! 
Covers every type of color TV and picture 
tube! 550 pages; 362 check charts, dia- 
grams, picture patterns! $5.95. 


Simple Check Chart System Saves Time 


These amazing practical handbooks with 
an ENTIRELY NEW METHOD, show you 
how to find the trouble in ANY tv, record 
istor circuit FAST! Index 
Check- 
help you pin-point the exact trou 
ble ir ninutes! These on-the-job books 
quickly pay for themselves in profitable 


changer or trans 
tell you where to look; famous 


(hart 


new business and valuable time saved! 


SEND NO MONEY! 


Just mail coupon for free 
trial. After 7 days, send only Senat 

low price or return books and OFFER of aun Rial 
pay nothing! If you keep all 4 Point bo, = 
books, send only $3.00 after 7 

days, and $3.00 a month until 

$19.80 plus postage is paid 


VALUABLE 
FREE Gigry 


Educational Book Publishing Div. 

COYNE ELECTRICAL SCHOOL, Dept. 99-T2 

1501 W. Congress Pkwy., Chicago 7, Ill. 
Rush 4-Be PIN-POLNT Seri lay FREE 
TRIAL per offer. For individ boo hee 
te w 
RECORD CHANGER ry 
$3.9 plu postage Lue 


TRANSISTORS ($ i { COLOR 


Name 
Address 


Zone 
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TRY THIS ONE (Continued) 


cost. The upright from such a lamp can 
be quickly converted into a mike stand 
for professional or amateur use. To 
convert the lamp, remove and discard 
all parts except the base and the inne1 
and outer upright tubing. To the top 
end of the outer tubing fasten a small 
platform for the mike. Between the 
inner and outer tubing use a length 
of discarded garden hose. The garden 
hose, if standard size, will fit snugly 
around the inner tubing and inside the 
outer tubing. Then, the outer tubing 
with its attached mike platform can 
be moved up and down easily, but will 
stay where you set it. Makes an attrac 
tive adjustable mike stand fo1 
where.— William S. Frank 


use any 


TEMPORARY WIRE WRAPPING 


Ever try to remove rubber or plastic 
electrician’s tape from a temporary wire 
splice? Chances are, after several min- 
utes of tugging away at the tape trying 


to get hold of the end, you just clipped | 
the wire to remove the splice. To keep | 
this from happening the next time you | 


wrap a temporary splice, fold over a 
short length of the tape (about % inch) 
back onto itself to form a tab that’s 
easy to grab when it comes time to 


remove the tape.—J. A. Comstock END 


“You’re troubled with ignition 


interference?” 
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Selling Commercial Sound 


steady-profit 12 
months-a-year f nstalla 


U . 
od markets it 
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IMAGE INVERTER 
Patent No. 2,883,556 


Dietrich A. Jenny, Princeton, and Egon E. Loebner, 
Belle Mead, N.J. (assigned to RCA) 

This device makes it possible to observe a posi- 
tive image directly from a photographic negative. 
The negative is placed against a glass plate and 
irradiated with infra-red for a few seconds. The 
infra-red passes through the negative and falls 


ELECTROLUMINESCENT LAYER 

TRANSPARENT CONDUCTIVE COATING 
GLASS 

PHOTOGRAPHIC NEGATIVE SILVER OR 


ALUMINUM 
PLATE 
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* 
pd 
on an electronic cell. The negative and the 
infra-red are then removed and the cell is ener- 
gized by ac. A positive image is then visible on 
the cell 

The electronic cell comprises electrodes. One 
is a metal plate of silver or aluminum, and the 
ther is a transparent conductive coating Be 
tween them is an electroluminescent layer of 
zinc sulfide embedded in plastic. Normally the 
layer glows when energized by ac which may 
range from 80 to 2,000 volts at a frequency of 
a few cycles to 5 me. 

Infra-red light will quench this glow. Where it 
has passed through the negative, the cell cannot 
glow. Thus the dense portions of the negative 
correspond to light areas on the cell, and vice 
versa. 
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PULSE COUNTER 
Patent No. 2,873,388 
Donald E. Trumbo, Pleasant Hill, Calif. (assigned 
to USA as represented by US Atomic Energy 
Commission) 

This circuit (Fig. 1) counts a series of pulses 
For example, it can be set to indicate once for 
every 10 pulses 

Normally, diode D2 blocks BATT1. Transistor 
V is also blocked because it is isolai.d by D3. A 


~ 


DI a & 
~ {t+ + 3 OUTPUT 
TO SOURCE . 
OF PULSES F 02 , 1 
| + 


“> 


Fig.| 
positive pulse from the source can pass through 
D1 and D3 to bias V for conduction. The trans- 
former regeneration quickly builds up the signal 
intil V conducts fully, and a surge of current 
flows through the collector winding. An induced 
voltage across the base winding puts a negative 
charge on capacitor C. Its voltage is controlled 
by resistor R, which determines maximum cur- 
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rmined nu € of uch pulses 
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BATTERY __»| LONG-DISTANCE TV RELAY 


VOLTAGE (—) 
Pate 


nt No. 2,875,436 


John Hays Hammond, J Gloucester, Mass. 


OUTPUT It is not ger 
-_ } programs over 


—> TIME sands of miles 
Fig.2 The limit is set 


have been viewed « 


rent through V. In any case, the voltage on C frequency waves 


cannot exceed that of BATT1 because, if it does, high carrier fi 


current flows through D1 and D2 to reduce it modulation freq 


After the first pulse generated by V, oscilla- The problem 
tions tend to be set up, but they are damped with the aid of 
out by D4. Therefore, D3 is blocked by C and the picture transcri 
capacitor charge is trapped. cluding syne 
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SENCORE H-36—THE ‘'HANDY 36"' 


36 most-often-needed resistors and capacitors, for fast, 
easy, direct substitution in all circuits. @ Eliminates 
searching for replacement components for test pur- 
poses. @ Avoids unnecessary unsoldering and solder- 
ing—no mére solder mess. @ Pays for itself the first 
month in time saved. @ Flick of a switch instantly 
selects any one of... 

24 RESISTORS from 10 ohms to 5.6 megohms 

10 CAPACITORS from 100 mmfd to .5 mfd 

2 ELECTROLYTICS, 
DEALER NET..... 


Substitute for Electrolytic Capacitors 


SENCORE ES102 ELECTRO-SUB 

Usable from 2 to 450 volts, D.C. 

Contains 10 eiectrolytics from 4 to 350 mfd. Select 
the correct value with the flick of a switch. Features 
automatic discharge, surge protector circuit. Prevents 
accidental “healing” of capacitor being bridged. Com- 


pletely safe—no arc or spark when connecting 95 
or disconnecting. DEALER NET..... 15 


era e t transmit TV 
long Hist tile programs 
even thou- 
these t r exceptions 
by t haracteristics of high- 
0 7 In turn, a 
eque needed because the 
ien i lig as 4 me 


may | ‘ as disclosed here 


vide t € 5 idely used for 
ptior | t e TV signal (‘in- 


audi ve-recorded at 


SD CUNCEMLN SAVE TIME...SUBSTITUTE 


WAY 


Substitute for Fuse Resistors During Repair 


SENCORE FS3 ‘‘FUSE-SAFE"’ 
CIRCUIT TESTER 


Instantly tells you whether or not it is safe to replace 
fuse resistors, fuses, or circuit breakers. Separate red 
and green scale for each commercially available fuse 
resistor used in radio and TV. Eliminates guesswork 
and wasted time. Also handy for wattage checks 

up to 1100 watts. DEALER NET.... 


Substitute for Bias Batteries During Repair 


SENCORE BE3 ‘‘ALIGN-O-PAK"' 


Completely isolated DC supply, with less than 0.1 
ripple. Eliminates messy batteries in TV service work 
Handy for alignment, AGC trouble-shooting, or 
checking gated sync circuits. Just dial the voltage 
need, 0-18 volts, positive or negative. Covers 
voltages recommended by TV set manufacturers 
314x414x134". For 110-120 volts, 

DEALER NE i 


UNIVERSAL TV JUMPER CORD 


Fits any set from back to chassis. 
Box has male and female plugs for 
additional power source, sol 95 
dering, etc. DEALER NET 1 


See your Parts 
Distributor 
| \, Now! ADDISON 2, 


Turn page for other 


SENCORE 
® 


Time Savers 


ILLINOIS 
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WARINE CORE 


TWIN LEAD 


—up to 93% less signal loss! 


In moisture, salt spray or areas of heavy industrial contamina- 
tion, AMPHENOL’s new 214-103 Marine Core Twin Lead provides 
amazing low-loss performance. Measured signal loss of poly- 
foam Marine Core submerged is 20% less than other foam type 
lines, 25% less than tubular lines, and up to 93% less than 
standard twin leads. Marine Core gives vital signal protection 
where other twin leads fail! 

Extremely flexible, Marine Core’s performance secret is 
simple: Proper spacing ratios between conductors and between 
conductors and line surface, a discovery of AMPHENOL engineers. 

A tough, brown virgin polyethylene jacket protects Marine 
Core’s double self-sealing cores of polyfoam. Conductors are 
7/28 pure copper for longer life. Availability: Coils of 50, 75 
and 100 ft., put-ups of 500 and 1000 ft. 
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VIDEO TAPES 


TR MITTER 
FRACTIONAL nem E 
SPEED 
PLAYBACK 








AUDIO! 
AUDIO 2 


normal speed. The tape is then play« 
low speed, say half, and used 
multiplex transmitter. Playing back 
slowly reduces the modulation frequer 
permits using a relatively low carri« 
30 me, for long-distance transmissior 
To avoid doubling the time for t 
the tape signal, each half of the p: 
be recorded on a separate tape ar 
simultaneously. For example ne i 
phase-modulate the transmitter while t 
amplitude-modulates it. The sound ma 
via land wire or through another 
On receiving the program, the 
it on tape running at half-speed 
the amplitude components of the 
tected separately and recorded on sepa 
Now when the 2 tapes are played back 
speed and in proper sequence, the 
gram is available for local broadcast 
This method eliminates the need 
wave relays or coaxial cables which 


the 


| and require frequent maintenance 


TRANSISTOR 
RATIO DETECTOR 
Patent No. 2,878,384 
David D. Holmes, Princeton, N.J. (Assigned to 
RCA) 

This circuit limits, detects and amy; 
input network is a conventional ati 
transformer. V1 and V2 are energized 
voltage across the transformer seconda 
the quadrature component from the 

At the center frequency, equal 


RATIODET Vi 








voltages appear at the transistor bas« 
Vi, V2 are complementary, their 
will be equal and opposite. Current 
| the center-tapped battery, V2, one side 
is connected to ground, through the 
sistors, V1, return to ground. There 
flow through R1. 


Al 





If the frequency deviates, one transist 
| conduct more than the other. The 
differential must pass through Rl, ir 
rection or the other. An FM signal wi 
deviations and audio will appear acros 

Resistor R2 and capacitor C compri 
emphasis network. 
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INTERMITTENT ADMIRAL 

An Admiral receiver brought in to 
the shop had fluctuating contrast with 
intermittent loss of picture. The first 
guess was that it was age trouble, and 
override bias was applied to the age 
line. The symptoms were unchanged. 

A scope was applied at the output of 
the picture detector and the trouble was 
evident here, with the waveform jump- 
ing through a wide range of peak-to- 
peak voltages. Using a sensitive de- 


TURNS ON 
COIL 


modulator probe, the output from the 
front end was checked next. A signal 
was evident here at times, then it would 
disappear. It was clear that we had 
tuner trouble. 

Tapping the tuner sharply caused 
flashes and rapid changes in picture 
contrast. So we disassembled the tuner, 
cleaned it up, and gave it an initial 
visual inspection. It appeared that an 
air-core self-supporting coil was caked 
with green corrosion (see photo). We 
replaced the coil and realigned the 
tuner with the aid of an rf sweep gen- 
erator and scope. This corrected the 
trouble.—Robert G. Middleton 


12BY7 VIDEO AMPLIFIER 

On that use a 12BY7 the 
video amplifier and also take sync infor- 
mation through the tube, be careful 
when checking the tube. Look for a 
breakdown and shorts. Let the tube 
cook and draw plate current in the 
checker (dynamic or mutual conduct- 
ance) and then go through the short 
tests as soon as the merit button is 
released. If any momentary short 
occurs and then disappears, it means 
that the tube shorts when it draws 
current and is a good suspect in cases 
of syne clipping.—W. G. Eslick 

RCA 700 SERIES COLOR SETS 

In many high-gain audio amplifiers, 
particularly those with a very high 
impedance first audio grid circuit, there 
is a possibility that very strong local rf 
signals, regardless ef frequency, may 
appear at the grid of the first audio 
stage. Under certain conditions, this rf 
signal may drive the tube to the extent 
that it operates on a nonlinear portion 
of its characteristic curve, and rectifi- 
cation (detection) can occur. If the rf 


sets as 
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REVISED CKT 

signal is amplitude-modulated, the audio 
modulation could be detected, fed to 
succeeding audio stages and be heard 
from the speaker. This could result in 
interference to the desired audio signal. 


nF 4 


If the volume control is located ahead of 
the first audio grid, it is possible that 
the control would have no effect on the 
volume of the interfering signal. 

The usual correction for this type of 
rf interference is to install a simple rf 
filter at the grid of first audio am- 
plifier tube. For example, the filter could 
installed in of the 700 
television receivers in the follow- 
ing manner: 

Lift the grid end f the 
ling 


tne 


be series 


one 


color 


audio coup- 
capacitor (( CS and CT 
models; C217 in CD models) from the 
PW200 printed board. Add a 10,000- 
ohm %-watt resistor in series with the 
capacitor and connect to the grid of the 
audio amplifier tube. Refer to the par- 
tial 


schematic diagram. 


heck, sa 0)-]-4-$anvd1-1-7 Gane) -2- 


———THE SENCORE WAY- 


America’s Most Popular Tube Tester 


more than 25,000 now in use 


SENCORE LC3 LEAKAGE CHECKER 


Whips those ‘‘tough dog" tube troubles... 


Ask any serviceman who owns one... 
for just one day of servicing in your shop. You'll 
see for yourself how much time the LC3 can save 
you. Checks for leakage between all elements, 
whether catised by gas, grid emission or foreign 
particles. Also checks leakage on all capacitors 


with voltage applied 


spare pre-heating socket and 


roll 


yr try one 


including electrolytics. Pro- 
vides instant filament checks in “*Fil-Check”’ posi- 
tion—no need for a second filament checker 
new 
prevent obsolescence. New charts provided 


NOW ... checks 172 
tube types—more than 
any other checker of 
this type. 


One 
chart 
no 


charge. Leakage sensitivity; 100 megohms, control 


grid to all other elements; 50,000 ohms, heater to 
Ibs 
110-120 volts, 60 cycle AC. DEALER NET 


cathode. Size, 7x6x314”. Wt., 3 


Check Filaments 
of All 

Receiving 
Tubes 

and 

Picture 

Tubes 


FC4 FILAMENT CHECKER 


For fast, easy checking of all tube fila- 
ments, without pulling chassis. Neon 
light goes out if tube filament is good. 
Also acts as continuity and voltage tester 
Neon lamp glows when 115 v. AC is ap- 
plied by cheater cord, providing a check 
on power to TV set. Size, 3'4x4x1" 295 
With leads, DEALER NET.... 


NEW . replaceable 
Roll Chart prevents 
obsolescence. 


For 
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Check 
3- and 4-Prong 
Vibrators... 
Faster, 
Easier 


VB2 ''VIBRA-DAPTOR" 


ideal for 
vibra- 
1 2-v. 


Plugs into any tubs 
use with LC3 at e. 7 heck 6-v 
set for 6AX4 6SN7; for 
vibrators, set for 12AX4 

No. 51 lamps indicate 

needs replacing. | 

panel. Steel case 


DEALER NET 
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See your Parts Distributor NOW! 
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Goodbye to trial-and-error 
methods. Every circuit cal- 
culation you need can now 
be done accurately with 


THE ALGEBRA 
OF ELECTRONICS 


rOU'LL BE AMAZED 

at how easy it is to 
figure resistances, load 
inductances, impedances, 
etc. for ANY part of a 
electronic cireuit With 
this new book, THE AL- 
GEBRA OR ELEC TRON. 
ICS, you will quickly gain 
the tools, techniques and 
shortcuts needed. 


Three Great Books in One! 
it's a textbook. A|! 


techniques explained 
step: easy to follow by those 
math training than high-school 
simple differential calculus. 


Second, it's a hand- 


mathe- 
step-by- 
more 
and 


practical 


First, 
matical clearly 
with no 

algebra 





book. Graphs and tables 
answer common electron- 
ic problems for those not 
wishing to work out com- 
derivations them- 


127 
TOPICS 


340 Pages 
review. 252 Iustrations 
Every equation is dis- Nonlinear 
cussed along with its Resistance 
practical on-the-job ap- Network Topology 
plications 100 problems Mesh Currents 
are shown with methods Kirchoft’s Law 
and answers provided Voltage Variables 


THE ALGEBRA OF JC) Ansularizaton 
ELECTRONICS was ; tions 

ten by Chester H 
Consultant to the 

tor of the National Bureau 
of Standar ds Dr Page 
basic laws and 


plex 
selves. 


Third, it's a 


discusses 
fundamenta pr 
practical methods of solv- 
ing sitmultaneous equa- 
tions He develops ele- 
mentary Fo wave 
form analysis, shows ef- 
fects of y selec- 
tivity m 


analyzes 


neiples, 


urier 


frequence 
»dulation and 
tubes transis- 


tors and power supplies 


Try lt FREE 

for 10 Days 
Whether you're a re- 
pairman technician, , 
enwir you'll find THE 
ALGEBRA. OF ELEC. 
TRONICS both profitable 
and nteresting Send 
for a FREE 10 
DAY. EXAMINATION N« 
ob inless y 1 
want to keep the book 

Ma coupon today to 

D. Van Nostrand Co., Inc. 
Dept. 189, Princeton, N. J. 











Established 1848 





D. VAN ne COMPANY, Dept. 189 
PRINCETON, N 
(In Canada 


ty Melton Rd., Toronto 16) 


endfor free examination—THI ALGEBRA OF 
ELECTRONIC if I don't fee t " ke « 
tro leu " if I 
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TECHNOTES (Continued) 


Add a 56-uyf ceramic capacitor from 
the grid (pin 8) to the cathode (pin 7) 
of the first audio amplifier tube. Keep 
all leads as short as possible. 

The added resistor and capacitor form 
an rf filter to prevent strong rf signals 
from reaching the grid of the first audio 
amplifier. The capacitor and 
may be installed on the top or bottom of 
the printed board. However, 


itor should be connected directly to the 
tube socket, where it will be shielded. 
—RCA Television Tips 


CAPEHART 337-RAC-MX 

The set, an AM—FM-—phono-TV com- 
bination, came into the shop with a 
complaint of fading sound. A thorough 
check of the audio amplifier section of 
the tuner chassis turned up an inter- 
mittent coupling capacitor. Replace- 
ment did not end the fading. I then 
hesitantly approached the  printed- 
circuit unit connected to the volume con- 

100K 


Service 


INPUT Ol 
FROM 3.2 MEG TO 
BANDSWITCH .002 Siok 6SQ7 
( TIE YELLOW & ? Ol — 
VIOLET WIRES 4.0! j | 
TOGETHER } 1 | VOLUME 
(SHOWN IN MAX 


CLOCKWISE POS) 





) 
V4 


trol. This is a part of a loudness-control 


circuit and works in conjunction with a | 


potentiometer. The 
values within this PC unit were not 
indicated on my schematic, and a re- 
placement unit was not available. To 
solve the problem I designed a circuit 
(see diagram) using %-watt resistors 
and ceramic capacitors, which closely 
approximates the original. It cured the 
fading. 

The circuit I used provides a large 
boost of high and low frequencies, the 
crossover being about 1,000 cycles. The 
amount of boost is lessened as the con- 
trol is turned clockwise, just as the 
original control acted.— Darrell A. 
Forsberg 


dual component 


WEAK PICTURE 
pictures (washed 
lack of contrast) and sometimes a 
negative picture, always check the 
crystal detector (if used). We 
as OK if it has a forward 

of 70 to 100 ohms and a back resistance 
of 1 megohm or better. This is 
on a 20,000-ohms-per-volt mete} 
On other meters, the test may 
Get some known good 
and use them to calibrate youn 
but make sure you don’t use a vtvm o1 
a vom that applies more than 4.5 volts 
during resistance checks.—W. G. Eslick 


HOFFMAN CHASSIS 180 
Complaint: No 
voltage. 

On this model, pin 3 of the 
damper showed only 410 volts 
of the normal 600. Replacing the 6W4 
had no effect. When one of the hori- 
zontal deflection leads was disconnected, 
B boost came up to 800 volts. Exami- 
nation of the deflection coil showed an 


out or 


For weak 


pass one 


resistance 


based 
only. 
prove 
useless. diodes 


meter, 


high voltage, low 


boost 


instead 


resistor | 


if the | 
chassis is out of the cabinet, the capac- | 





6W4-GT | 


optimist? 


That’s putting it mildly. If you really 
want to cook with gas on your next 
P.A. installation, choose from the Uni- 
versity range. Then you’ll be sure of 
getting the most economical speaker 
for the right amount of power, the 
right coverage, the right frequency 
response. The world’s most compre- 
hensive range of P.A. speakers is 
described in University’s new product 
catalog. It’s FREE. Also, invest $1 in 
the all-new 64-page University Tech- 
nilog, the authoritative refs 
book for planning public address 
speaker installations. See your local 
distributor, or write to Desk J-5, 
University Loudspeakers, Inc., 80 So. 
Kensico Ave., White Plains, N. Y. 


rence 





THE WORLD'S MOST COMPLETE RANGE 


RADIAL - HIGH FIDELITY WEATHERPRO 
WIDE-ANGLE - SUPER-POWER - SUBMERGEN 
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VERT DEFL COILS 
HUGO GERNSBACK, Founder 


Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 

Radio News 

Science & Invention 

Television 

Radio-Craft 

Short-Wave Craft 

Television News 




















Some larger libraries still have copies of Modern Electrics on file for interes 
In September, 1909, Modern Electrics 
|Harnessing Sunlight, by René Homer. Oscilla- What Can We Say to Ma and How? 
| tion Transformers, by H. H. Holden. Revolving Potentiometer f Wireless, by Ber- 
100K 2.7K (Electrolytic) Interrupters, by A. P. Morgan. nadotte Anderson 


82-uuf capacitor in series with a 2,700- {Wireless Key, by Oscar Ochmer.. °°" A Novel Non-Heating Spark Gan, by H. Germ 
ohm resistor, across half of the vertical _ Station at the Waldorf-Astoria. | New Idea in 

deflection coil. The capacitor had  |styiction of Loop Antenna Switch, by A.C. New . 

shorted and the resistor had started to |Semi-Variable Condenser, by T. W. Huntington, Jr. Wireless 

overheat. The coil’s resistance had been ———___ ait aa 

checked earlier, but of course the 31- 

ohm coil seemed OK.—John B. Led- 

better 


PHILCO 50-T1403 
‘omplaint: We: rideo output. 
( pla ts W ak video output ; Wrel-1p2e) hat ae) 


Reason: Check video output tube’s 
screen voltage. If it is 85 volts or less, 


6V6-GT | 
VIDEO OUTPU NEW 


> <iee)-)>5| 
€ 


22K Time Saver 
REMOVE 
os 325V 
remove the 22,000-ohm resistor that 
shunts the screen to ground. Both plate 
and screen voltages will go up to normal 
and video output will be improved.— 
Harry C. Keller 


TV HIGH VOLTAGE 
I had a TV chassis on the bench and 
was checking it for a high-voltage leak. 
The set was making a crackling sound 
like high-voltage jumping a gap. With 7 =o 
my ear close to the yoke, I poked a . 
black fiber trimmer tool against the The missing link in TV service 
rubber cover on the anode connector. | 
eee ee ee ee ee RE SS105 SWEEP CIRCUIT TROUBLE SHOOTER 
touched the glass between the anode RC : 
connection and the front clamp on the ib Lo HORIZONTAL OSCILLATOR ees 
picture tube. Sparks flew from the tube stitution. No wires to disconnect in most ca aces trouble right 
to the tool and from my ear to the yoke down to the defective component. Variable utput 0-200 volts, 
. oe ‘ o peak-to-peak. 
mounting bracket. My immediate re- 
action was that I saw some small sparks Cnechee a te method that quickly checks © URRENT 
flying along the pix tube from the front the horizontal output tube and associated components. Adaptor socket 


. . a 2 — ] Be. prevents breaking wires. Easily replaceable Roll ¢ art give ll necessary 
mount to the tool, but I am sure it was aie, Gupeeek saa valine dae 


a streak of lightning that traveled from wenneetins eamenerinis wih 

reas ot — oes KE. A new e way to detere 
my Bac to “0 yoke. bi incide * did mine yoke failure accurately—without removir picture tube, 
no damage, but it was educational. Merely disconnect one yoke lead and substiti high voltage (also 

a ‘ HORIZ. VERT. , 

I discovered a black streak on the side Osc. OSC. bright vertical line) is restored, TV yoke is defe 
of the picture tube between the anode ~ SYRAING ELVBACK TRANGPORMER C CHECKER. Merely 
ss “ee § ORIZ. VERT. ip switch to yback Check and meter will ate yndition of 
button and the tube’s front mount. op OP. flyback transformer, in degrees of horizontal deflection. Extremely sensi- 
Removing it with solvent stopped the STAGE STAGE live and accurate; even shows up one shorted tur fly 
arcing.—Fairbanks Tryon - VOLTMETER. For testing bootstrap, screen and other voltages. 


T 
Be VERT. Direct-reading voltmeter, 0-1000 volts 


EMERSON MODEL 638-B XFORMER) [XFORMER UNIVERSAL VERTICAL OSCILLATOR. Checks oscillator, 


] at ° s " , svne ver- output transformer and yoke. Merely toucl t ponent and 
Complaint: picture would not sync ver HORIZ. VERT. hash gitaee am eheen 


tically or horizontally—-looked ragged at DEFLEC. | | DEFLEC. Size, 7x6x314". Wt. 4 Ibs. 

the top right edge. =— Yous For 110-120 volts, 60 cycle AC. DEALER NET 09°” 
A high-resistance short between the f 

dual vertical and horizontal hold con- _ See Your Parts ) E N ( (@) R E 

trols was the cause. Replacing this unit Distributor 

ended the problem.—Harry C. — ; NOW! ADDISON 2. ILLINOIS 
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RADIO and ELECTRONICS TRAINING AT HOME 


BUILD 16 RADIO 


CIRCUITS with DELUXE 
Progressive 
RADIO "EDU-KIT'® 





PRACTICAL 
HOME 
RADIO 
COURSE 


only 


22° 


NOW INCLUDES 
* 12 RECEIVERS 
* TRANSMITTER 
* SIGNAL TRACER 
SIGNAL INJECTOR 
* CODE OSCILLATOR 





* No Knowledge of Radio 
gy wed 
* adn Addit -~y Parts or 


- Escokont a for TV 
* School Inquiries Invited 
* Attractively Gift Packed 

















FREE EXTRAS 


@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER @ ELECTRIC 

SOLDERING IRON @ TESTER INSTRUCTION MANUAL e@ MEMBER- 

SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE @ HI-Fi GUIDE 

@ QUIZZES @ TV BOOK @ FCC AMATEUR LICENSE TRAINING 

@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIERS-CUTTERS 

@ ALIGNMENT TOOL @ WRENCH SET @ CERTIFICATE OF MERIT 
@ VALUABLE DISCOUNT CARD 


Ld “ 
WHAT THE “EDU-KIT" OFFERS YOU 

Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at 

@ rock-bottom price. Our kit is designed to train Radio & Electronics Techsicians, 
making use of the most modern methods of home training. You will learn radio 
construction servicing basic Hi-Fi and TV pairs, code, CC amateur 

teense requirements 
learn how 
w to mount and layout radio part 
equipment, how to build radios 


identify radio symbots, how to read and interpret sche 
how to wire and solider, how to operate 

it is mo longer necessary to spend 
hundreds of dollars for a rad receive a basic education in radio, 
worth many times the smai! price you pay, only $22.95 compiete. 


THE KIT FOR EVERYONE 


The Progressive Radio ‘‘Edu-Kit'' was specifically prepared for any person who 
has a desire to tearn Radio The Edu-Kit’’ has been used successfully by young 
ir all parts of the world, by many Radio Schools and Ciubs in this country 
and abroad it is weed for training and rehabilitation of Armed Forces Personne! 
and Veterans throughout the wort 
The Progressive Radio Edu-Kit requires no instructor. All instructions are 
inciuded. Every step is carefully explained. You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio Edu-Kit'’ is the foremost educational radio kit in the 
world, and is universally accepted as the standard in the field of electronics training. 
The Edu Kit uses the modern educational principle ‘Learn by Doing.’ 
Therefore, you will construct perform jobs and conduct experiments 
to illustrate the principles you learn 

You begin by examining various dio parts inciuded in the ‘‘Edu-Kit.’' You 
then learn the function, theory and wiring of ow build a simpie 
radio this first set. you will enjoy listening roadcast stations, 
learn practice testing and troubleshooting 

learn more advanced theory and techniques 
manner, and at your own rate, you will find yourself constructing more 
muiti-tube radio circuits and doing work like a professional Radio 


io course 


gressive 


the ‘‘Edu-Kit’’ course are sixteen Receiver, Transmitter, Code Oscil- 
Tracer and Signal injector circuits 
experiments but 2 J dio 
wiring and soldering 
construction known as Printed Circuitry.'’' These circuits operate on your reguiar 
house current 
to provide a thorough 
Kit includes 
te construction 
hobby, business 
circuit Your studies will be further aided 
by Quiz materiais and our well-known FREE Consultation Service. 


THE “EDU-KIT" IS COMPLETE 


You will receive parts and instructions necessary to build 16 different radio 

circuits, each guaranteed to operate. Our Kits contain tubes, 

electrolytic, mica, ceramic and paper dielectric condensers, 
coils, hardware, tubing, punched metal ch s nstruction Man- 

solider, ete 
you receive Printed Circuit materials, including Printed Circuit chas- 
* sockets, hardware and instructions. You also receive a useful set of 
4 professional electric pri iron, and a self-powered 
Electronics Tester, The includes Code Instructions and 

ressive Code Osciliator, in addition to the type Questions and Answers for 
a License training You will a > P pssons for servicing with 
Tracer and the Progressive Signal injector, and a High 
Everything is yours to keep 
Waterbury, Conn writes: 
money. The ‘‘Edu-Kit'’ paid for itself. 
to spend $240 for a Course, but | found your ad and sent for your Kit.’ 


well-integrated and easily-learned radio course, 
work as well as theory; troubleshooting 
whether your 


**t have repaired several 
| was ready 





UNCONDITIONAL MONEY-BACK GUARANTEE 

The Progressive Radio ‘‘Edu-Kit as been sold to many thousands of indi- 
. oo! and organizations and private, throughout the world. It 

is °9 internationally as 
Progressive is now available in 
nd” greed that should the 
u-Kits’’ tne fo 
price will be refunded in full 


ive Radio ‘‘Edu-Kit'’ be 
reason whatever, the pur- 
without “quibbie or question, and without 


p high recognition which Progressive Edu-Kits’’ tnc., has earned through 
many years of service to the public is due to its unconditional insistence 
the maintenance of perfect engineering, the instructional . 
and 100%, adherence to its Unconditional Guarantee. As 

we do not have 4 single dissatisfied customer throughout the entire 

















ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS WORTH $7.00 
‘Edu Kit’ Postpaid 1 enciose full payment of $22.95. 
‘Edu-Kit’’ C.0.0 i will pay $22.95 pius postage. 
**Edu-Kit."* 


Send 
Send me FREE additional information describing 


| Send 


| Name 


Address 
1186 reeaeay Dept. 
N. Y. 


| _Progressive “EDU-KITS” Inc. Hewlet 


— 
ssa 
J 
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CERAMIC 
8TA_ stereo cartridge. Greater 
compliance than earlier model, 
available with various combina- 
tions of microgroove and stand- 
ard 78 turnover needles, sap- 
phire and diamond, including 
twin 0.7-mil radius sapphires. 

15,000 cycles, 


fesponse flat 20 
rolling off to 20,000; separation 


PICKUP 


model 


20 db between channels; 
ance 3 10°° cm/dyne. 

0.3 volt. Tracking pressure 3-5 
grams ranscription arms, 
i-6 in hangers, Sonotone 
Corp., Elmsford, N. Y. 


SPEAKER SYSTEMS. Models 
CA-80 (shown) and ¢ 1-100 in- 
clude two 8-inch and two 10- 
inch respectively. CA- 
100 includes crossover, two 3%- 
Power rating 
40 watts program material, im- 


compli- 
Output 


drivers, 


in cone tweeters. 


pedance 8 ohms. CA-80 response 

13,000 CA-100 45- 
17,000 cycles. Finished 4 sides, 
detachable legs. Special woven 
screen readily removable for 
cleaning.-Audax, Inc., Div. of 
Rek-O-Kut, 38-19 108 St., Co- 
rona 68, N. Y. 


TWO-WAY BOOKSHELF 
SYSTEM, Duette. 8-inch woofer 
4-inch tweeter, ducted port en- 


cy cles; 


closure. 


, crossover 


Response 36-14,000 cy- 
2,000 cycles, pow- 
er rating average program ma- 
terial 25 watts. 12% 24x 10% 
inches. Also available as a kit, 
with components only plus en- 
closure plans._-Jensen Mfg. Co., 
6601 S. Laramie Ave., Chicago 
38, Ill 


BOOKSHELF ENCLOSURE, 
model Eliptoflex, houses any 12- 
inch speaker or woofer. Con- 
struction similar to reflexed port 
design, with driver mounted on 





‘és 


board set back short « 
from front opening. 14 
13% inches.—Lafayette 
165-08 Liberty Ave., 

N. ¥. 
ELECTROSTATIC 
Shelf type model Z-400 
ll-inch woofer, Fibergla 
enclosure. System res} 
30,000 cycles, built 


Radio, 


SYSTEM 








supply and high-pass filte1 
26 x 13% ine Neshaminy 
Electronic 
Pa. 

PA SPEAKERS 
use (bi-directional 
rectional use where 
portant. DU-12 Dec: 
(shown) 400—9,000 ey 
bracket directs at 
or horizontal angle. 


Corp., 


~~ 


former concealed in 
TW-9 2-way enclosure 
8-inch cone, mounts any 
Atlas Sound Corp., 14 
Brooklyn 18, N. Y. 


AM TUNER KIT 
HFT90. Choice of 14 
bandpass; tuned rf 
aligned rf and if coil 
formers; built-in ferri 
na; 10-ke whistle filt 
ing tuning indicator. Ser 
3 wv at 30% modulat 


volt output, 20-db 
noise ratio. Also 
tory-wired.—EICO, 
ern Boulevard, Long 
1, MM. FE. 
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ASTATIC , 


DYNAMIC CARDIOID MICROPHONE 


with the industry’s most positive VY, 
anti-feedback characteristics 


/ 


LIST PRICES 
Model 77 
trated 


ne Finish, $82.50; 
h, $92.50 
el 77L (Head only), 
ne Finish, $72.50; 
h, $82.50 
77 (Complete 
4 


h, $97.45. 


So. you're looking for the ultimate in cardioid microphones, consider 
these advanced features of Astatic’s Model 77 and see if you don’t agree that 
no other manufacturer has SO MUCH TO SING ABOUT—the most positive 
anti-feedback characteristics ever achieved, -18 db; exclusive Mylar diaphragm 
that is pop-proof and blast-proof, retains like-new flex properties for more 
years; an exclusive sintered bronze method of acoustic phase shifting that 
creates the industry’s top directional characteristics; -52 db output and 
exceptionally flat response through 30 to 15,000 cps. 

Do one thing for your own satisfaction. On your next installation, make 
a direct comparison of the Astatic 77 with any other cardioid. We'll guarantee 
—when anyone mentions the word “cardioid” again, you'll sing the praises 


of this incomparable Astatic instrument, GO BY BRAND 


THE —GO BUY ASTATIC 


ais 
CORPORATION, CONNEAUT, OHIO 


IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO 
EXPORT SALES: ROBURN AGENCIES INC. 431 GREENWICH ST., N.Y. 13, N.Y. USA, 


eet eter, Dl 


ITINITITIT Tow 





SINGING SOUNDS BETTER WHEN THERE’S AN ASTATIC MICROPHONE ABOUT 
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RESIDENT SCHOOL COURSES 


Industry needs Electronic Technicians! 


RCA INSTITUTES, DEPT. RER-99 
350 W. Fourth St., N.Y. 14, N.Y. 


Please send me your FREE catalog of 
Resident School courses in New York. 








ON THE MARKET (Continued) 


ECONOMY AMPLIFIER KIT 
model SA-3 stereo handles crys- 
tal or ceramic pickups, tuners 
and other medium-level program 
sources. Bass and treble controls 
ganged, separate gain controls 
permit channel balance. Selector 


reverse. Rated 


Heath Co., 


for mono, stereo 
3 watts per channel. 


Benton Harbor, Mich. 


40-WATT AMPLIFIER KIT 
model Mark IV. EL34 output 
tubes, printed-circuit board with 
small parts prewired. Distortion 


“= ss 
¥ 


| 


under 1°, 20-20,000 cycles at 40 
watts. Noise over 90 db down.—- 
Dynaco, Inc., 617 N. 41 St., 
Philadelphia 4, Pa. 

SENSITIVE FM TUNER mod- 
el FM-100, 20-db quieting with 
0.8-microvolt input to 300-ohm 
antenna, 0.4 microvolt to 72-ohm 
antenna. 2 if’s and 2 limiters 
precede wide-band ratio detec- 
tor. Germanium diodes in de- 
tector. 10 tubes and 4 diodes. 
Muting control for interstation 
hash, multiplex separation con- 
trol, selector, electric-eye tuning 


indicator, separate tape recorder 
and audio outputs on both multi- 
plex adapter and main channels. 
Provision for plug-in of multi- 
plex adapter. Fisher Radio 
Corp., 21-21 44 Drive, Long 
Island City 1, N. Y 

AM TRANSISTOR 
ABLE KIT model 
factory-wired. 6 transistors, 
4 x 6-inch speaker, earphone 
jack, prealigned rf and if trans- 
formers, ferrite antenna. Simu- 

— 

a \ 


ra av 


PORT- 


RA-6 also 


lated leather carrying 
EICO, 33-00 Northern 
Long Island City 1, N. Y 


MULTITESTER model 


case. 


Blvd., 


TS- 





55A 1,000-ohms-per-volt is com- 
pact instrument. 5 ac and de 
ranges 10 to 1,000 volts f 
scale. De 1 and 500 
One ohms range to 100,000. 
3% x 1% x 5 inches Alco Elec- 
tronics Mfg Co., 3 Wolcott Ave., 
Lawrence, Mass. 


SOUND REINFORCEME aN \T 
AMPLIFIERS. Signet Sound | 
includes 10-, 22-, 3 ar 

watt units, all 117-vo It-pov 


milliamps 


30-20,000 cycles S 

20 cycles). 2 microphone 
phonograph input 

1 microphone). 
separate bass and 

trols. Mobile Signet 

tor amplifier 8 watts, 
100—10,000 cycles, 12-vol 
current drain 0.15 amp 

by, 0.5 maximum J 
r ATord rg-Carlson, 100 ¢ 
son Rd., Rochester 3, N. Y 


TAPE RECORDER KITS <«¢ 
ries TR-1A includes ft 


Signet 


half-track and quarter: 
playback /record, 2-spee 
nism with printed-circuit 
in playback/record ele 
Playback output 600 
NARTB  equalizatior 
eye record indicator. Als 
able stereo conversior 
changing earlier mon 
kits to half-track r 
stereo record play! ack 
Co., Benton Harbor, Mict 


LOW-COST MICROP HONE 


model 729. Ceramic-ele 


} 


Heath 


~s 


diod desk unit. PA, 
general communicatior 
pervious to unusual ter 
and humicity conditions 
55 db, 60—8 ,0f 
cles, weight less cable 
Electro-Voice, Inc., Buc! 
Mich. 
STEREO 


model SA-40. 


response 


AMPLIFIER 


Complete 


KIT 
| eee’ z 


'@SBuqg VIP 





watt amplifiers and 
preamp on one _ chass 
sponse 30—90,000 cycles 
harmonic distortion 0.2% 
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@.RCA INSTITUTES &, 
OFFERS YOU THE FINEST 
OF HOME STUDY TRAINING 


, ; 
GLETRON FUNDAMEN at 


oF RVICING FOLOR TV 


ane TRONS EQR NUTOMATION Ys 


alt 





The equipment illustrated and text material you get 
with each course is yours to keep. Practical work with RCA INSTITUTES, Inc. ae ome Semel 200-20 


A Service of Radio Corporation of Ame 
very first lesson. Courses for the beginner and the 350 West Fourth Street, New York 14, N. ¥. 


advanced student. Pay-as-you-learn. You need pay | Without obligation, send me FREE 64-page CATALOG 
for only one study group at a time. on Home Study Courses. No salesman will call. 


Address 
Ns rksie eal acats Zone... .State 


Korean Vets! Enter discharge date 
FOR RESIDENT 


CANADIANS _ Take advanta f th 
ge of these same RCA 
SCHOOL COURSES courses at no additional cost. No postage, no customs, 
SEE AD ON no delay. Send coupon to: 
OPPOSITE PAGE RCA VICTOR COMPANY, LTD. 

aa 5001 Cote de Liesse Rd., Montreal 9, Que. 

ANOTHER WAY RCA SERVES EDUCATION ’ To save time, paste coupon on postcard 

THROUGH ELECTRONICS 
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ON THE MARKET (Continued) 


Stereo balance 
control, rumble and filter 
switches, loudness switch, 2- 
speaker selector, tape-head and 
microphone inputs. Silicon diode 
power supply for exceptional 
regulation. Kit or factory-wired. 

PACO Electronics Co., Inc., 
70-31 84 St., Glendale 27, N. Y. 


STEREO BALANCE CON- 
TROL has 2 L-pads to set level 
of each stereo speaker. Includes 


rated output. 


et rn 
} STEREO EQUALIZER 
; &  AvdIC LeveL 2 





phasing switch to reverse polar- 
ity Model SE-8 for 8-ohm 
speakers, model SE-16 for 16- 
ohm units.—Vidaire Electronics 
Mfg. Corp., 44 Church St., Bald- 
win, N. Y. 


HARMONIC GENERATOR, 
Low-priced transistor unit in- 


jects signals for troubleshoot- 


ing audio, rf or if stages. Out- 
put level control, on-off switch, 
audio-rf switch. Compact for 
carrying on service calls. 


IT'S TH 


Service Instruments Corp., 426 
S. Westgate Drive, Addison, III. 


TUBE-TRANSISTOR' TEST- 
ER model 6000. Portable with 
roll chart grouping most-used 


tubes. Tube quality read directly 
in micromhos (0-3,000, 6,000 and 
15,000). 5 neons light to in- 
dicate shorts. Line voltage per- 
manently shown. Gas content 
measured by meter reading di- 
rectly in micromhos.—Hickok 
Electrical Instrument Co., 105- 
31 Dupont Ave., Cleveland, Ohio. 


MINIATURE WIREWOUND 
CONTROLS series Radiohms 


rc 


WW and WN rated 5 watts. 
1 3/32 x 9/16 inches excluding 
shaft (about size of convention- 
al 2-watt controls). Values up 
to 100,000 ohms. Long or short 
shafts.—Centralab, 900 E. Keefe 
Ave., Milwaukee 1, Wis. 


OSCILLOSCOPE KIT. Port- 
able service instrument model 
WO-33A also factory-wired. 3- 
inch screen scaled to read di- 
rectly peak-to-peak volts, switch 
for narrow- or wide-band re- 
sponse. Narrow-band sensitivity 
3 mv/inch, 3 db 20-150,000 cy- 
cles; wide-band 100 mv/inch, 3 
db 5.5 cycles to 5.5 me. Includes 


. f 

ej 
printed-circuit boards, 
step instructions and _ large 
drawings. Weight 14 lbs.—RCA 
Tube Div., 415 S. 5 St., Harri- 
son, N. J. 


VU METER. Illuminated clear 
plastic case, 2% accuracy full 
scale. 3,900-ohm damped 3-inch 
meter scale, 20 to +3 upper 
scale. Lower scale 0—-100% mod- 
ulation. Response 20-20,000 cy- 
cles. Speed 0.3 second to 99% 
of steady-state reading on keyed 
sine wave.—Argonne Electron- 
ies Mfg. Corp., 165-11 South 
Road, Jamaica 33, N. Y. 

2-SET ANTENNA COU- 
PLERS can be mounted on mast 
or wall before attaching set 
leads. Model 1600, standard unit, 
with resistor network, used 
within 20 to 25 miles of trans- 
mitters. Model 1602 for fringe 


step-by- 


All specifications on these pages are from manufacturers’ data. 


EN 
RO 


W 
W 


Electronics 


Green St 


— Walsco 
Mfg. Co., 100 W. 
Rockford, Ill. 


ALL-CHANNEL YAGI 
SCL-4 has 14 elements includ 
2 driven’ elements. Antenna 
folds out; extra boom 
strength; wraparound, no-crush 


prace 


mast clamp.— Winegard Co., 
3000 Scotten, Burlington, lowa 
LONG-DISTANCE TV _ AN- 
TENNA model PX911 additior 
to Power Helix line. Fo 
tions 80-110 miles fron 


r ioca- 


over flat land or 60-85 in hilly 
terrain. 24 elements. Front-to- 
back voltage ratios up to 28 db 
Gain within % db across each 
channel. — JFD_ Electronics 
Corp., 6106 16 Ave., Brooklyn 4, 


ESTON 


an advanced new design for the 
WORLD’S FINEST PORTABLE ANALYZER 


Here’s an all-new version of the famous WESTON MODEL 


WESTON 
Dutt cmenla~ 


WORLD LEADER IN MEASUREMENT AND CONTROL 
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980 Volt-Ohm-Milliammeter. . 


. engineered to offer you 


@ INCREASED RANGE. High-voltage range has been ex- 


tended to 4000 volts. 


@ INCREASED SENSITIVITY. D-C sensitivity of 20,000 


ohms/volt; accuracy within 


2% of full scale. 


IMPROVED SHIELDING. Cormag® mechanism assures 
positive magnetic shielding; housing shields against elec- 


trostatic interference. 


GREATER RUGGEDNESS. Spring-backed jewel move- 
ment resists shock, vibration; case is impact-resistant. 
Ohm-ranges are fuse-protected. 


SIMPLIFIED CONTROL. Single dial control for range 


and function switching. 


@ NEW COMPACTNESS. Size and weight are reduced for 
maximum convenience and portability. 


Order from your local Weston distributor. For information, write to 
Daystrom-Weston, Sales Division, Newark 12, N. J. In Canada: 
Daystrom, Lid., 840 Caledonia Rd., Toronto 19, Ont. Export: 
Daystrom Int’l., 100 Empire St., Newark 12, N. J. 
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PUBLIC ADDRESS EQUIPMENT is the 
subject of Bulletin 258A, which gives 
full information on compound diffrac- 
tion projectors, paging units, outdoor 
speaker systems, PA accessories and 
microphones along with detailed illus- 
trations.—E -Voice, Buchanan, 
Mich. 


TRANSISTORS, RECTIFIERS AND ZENER 
DIODES, their maximum ratings, typical 
electrical characteristics, features and 
dimensional outlines appear in this 
manufacturer’s 3-fold chart.—Motorola 
Semiconductors, 5005 E. McDowell, 
Phoenix, Ariz. 


FCC RULES AND REGULATIONS AF- 
FECTING MOBILE COMMUNICATIONS 
effective Sept. 11, 1958, interpreted in 
a 3-fold brochure suitable for loose-leaf 
binding. Tabulates all frequencies avail- 


Yes, you get this big, brand new book, ‘ 
Radio-Television Picture Patterns and 
grams Explained” 


Radio and TV Sets 
time. Easy-to-read, large 8%x11” 
tions on how to use 
repair kit. 
see Coyne’s 
Television”! 

At Last! Money-Making “Know-How” 
On Transistors, Color TV and Servicing 
Coyne’s great 7-volume set gives you all the 
answers to servicing problems—quickly! For 
basic “know-how” that’s easy to understand 
you'll find everything you want in Volumes 1 to 
5 on over 5000 practical facts and data. Every 
step from fundamentals to installing, servicing 
and trouble-shooting all types of radio and TV 
sets. So up-to-date it includes the latest on 
COLOR TV and UHF. All this plus Volume 7— 
TRANSISTOR CIRCUITS—the most ccmplete 
book ever published on the applications of tran- 
sistors in electronics. New! Set has colorful de- 
sign, washable covers. 


EXTRA! 868-Page TV Cyclopedia Included! 

For speedy on-the-job use, you also get Vol. 6—famous 

Coyne CYCLOVPEDIA Answers problems on servicing, 

alignment, installation, etc. in easy ABC order Use 
this 7-volume TV- a be a RARY FREE for 7 days; 
et the Servicing Book FI 


COYNE 


SEPTEMBER, 


help cut your 
pages, 
the diagrams. A 
new 


7-book set, “Applied 
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able in business, manufacturer’s, tele- 
phone maintenance, public safety and 
Citizens radio with the respective con- 
ditions and provisions for their use.— 
Kaar Eng. Corp., 2995 Middlefield Rd., 
Palo Alto, Calif. 


TV TECHNICIAN'S COIL - REPLACE- 
MENT GUIDE (No. 160) includes kits, 
filters, chokes, traps, rf coils and chokes, 
if transformers and transistor compo- 
nents, although most of the 87-page 
booklet deals with TV _ replacement 
components. Listing gives both manu- 
facturer’s and Miller’s part number. 
The other sections (illustrated), item- 
ize Miller’s catalog number for the 
part, its qualities and uses, and the 
price.—J. W. Miller Co., 5917 S. Main 
St., Los Angeles 3, Calif. 


ELECTRICAL MEASUREMENTS AND 
ELECTRONIC MEASUREMENTS FOR IN- 
DUSTRY (Bulletin No. 108) is intended 
as a catalog-guide in the selection of 
measuring apparatus. Specifications, 
accessories, uses and prices are given, 
accompanied by frequent photographs 
and drawings.—Central Scientific Co., 
1700 Irving Park Rd., Chicago 13, Ill. 


PHOTOTUBES AND HOW TO USE 
THEM (PA-227) by Bud Tomer covers 
photo emission and spectrum response, 
gas amplification, precautions on en- 
vironment and the phototube rating 
system. Special sections treat photo- 
multipliers and photoresistive cells. 
Typical circuits illustrate high-vacuum 





Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appe. ears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS 











miniatur- 
transistors and a 

CBS Electronics, 
Parker St., New- 


and gas-filled phototubes. A 
ized circuit using 
photocell is included. 
Advertising Service, 
buryport, Mass. 


SOLDERING TOOLS FOR PRINTED- 
CIRCUIT AND MICROMINIATURE SYS- 
TEMS will be found in Catalog No. S-59, 
which is devoted to their features, appli- 
cations, and prices.—Ungar 
Electric Tools, Inc., 4101 Redwood Ave., 
Los Angeles 66, Calif 


OVER 1,200,000 RELAYS in 30,000 
types, steppers, sensitrols, solenoids, 
contactors, rectifiers and related items 
are described lustrated in this 44- 
page catalog.—Universal Relay Corp., 
42 White St., New York 13, N.Y. 


ELECTRONIC COMMUNICATIONS 
SYMBOLS commonly used for elements 
of sound and evacuation systems, inter- 
coms, private systems, 
nurses’ call systems and MCS systems 
are now available on a single wall 
chart, compiled from such as 
the American Standards Association, 


accessories 


and il 


telephone 


sources 


7 DAY FREE TRIAL! 


, 


, absolutely FREE! Gavesteas “ 
11x22” Schematic Diagrams on leading models 

servicing 

with full instruc- 
“must” in 
You get this book as a FREE Gift for asking to 
Practical Radio- 


BIG 


ng to IN ONE 
GREAT SET! 








FREE / 


5 Years 
Of Valuable 
Supplements 


SEND NC 


With your set you also 
get Coyne’s annual Sup- 
lement Service FREE 


thing that will be new 
in radio, television, 
electronics and elec- 
tricity. 


YES! Send 7-Volume 
per your offer 


Name 








Address 
, City 


| Where Employed 


MONEY! Just mail coupon for 
We'll include book of 150 TV-Radio Patterns & Diagrams 
set, pay $3 in 7 days and $3 per month unti! $27.25 plus postage is paid. 
Or you can return the library at our expense in 
YOU BE 


(Cash price, only $24.95). 
7 days and owe nothing. 
TV-Radio Patterns ie yours FREE to keep! 


Applic 
Include TV-Radio Pattern 


7-volume set on 7 days free trial. 
If you keep the 


THE JUDGE. Either way, the book of 


Offer is limited. Act NOW! 


4°14:10)10) O14 eel 


Educational Book Publishi 
COYNE ELECTRICAL SC 
' 1501 W. Congress Pkwy., Chicago 7, Ill. 


“9 Division 


OOL, Dept. 99-T! 


i Practical Radio-T ’ r for 7 


lays FREE TRIAL 
& Diag REE 


Age 


State 


| © Check here if you want library sent C.0.D. You pay postman $24.95 plus C.0.D. 


| postage on delivery. 


7-day money-back guarantee 
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Fastest, Easiest Way To Learn All About Audio 


BASIC AUDIO by Norman H. Crowhurst. The 
Rider “picture-book"” approach has made many 
technical subjects understandable to many hund- 
reds of thousands of people. Now, everything 
about sound and audio reproduction is made 
crystal-clear. If hi-fi is your interest — or if you 
work with tape recorders—or the broad subject 
of sound reproduction interests you,—or if you 
assemble your hi-fi equipment or buy a complete 
“package’’—you must read BASIC AUDIO, 

If you already own sound reproducing equip- 
ment—this “picture-book" course will give you an 
all-around background on all the important details 
of sound reproduction. It will enable you to get 
most from your equipment. 

You can learn easily, rapidly at very low cost. 
You build your knowledge step-by-step. There's 
one idea and one specially prepared illustration 
per page. More than 400 illustrations for maxi- 
mum understanding. 

Beyond a knowledge of electricity at the basic 
level, no previous electronic experience is needed 
to get the maximum from this course. Whatever 
electronics circuit theory is required to make the 
entire panorama of sound reproduction and re- 
cording visible to you is provided. 

This Rider “picture-book" audio course is com- 
pletely different from anything that has even been 
presented. We guarantee your satisfaction. 

#201, 3 vols., soft covers, $8.70 per set. 


LOW-FREQUENCY AMPLIFIER SYSTEMS (Volume 
31 in the Elettronic Technology Series) edited by 
Alex. Schure, Ph.D. A companion volume to 
LOW-FREQUENCY AMPLIFIERS, this text ex- 
tends the study into the field of low-frequency 
amplifier systems including the d-c amplifier. 
Presented in a straight-forward manner for the 
person who designs, builds, works with or main- 
these equipments. The scope of the two 
books essentially spans the low-frequency field 
from theoretical circuits-to-practical-systems. 
Emphasis is on coupling methods, phase inversion 
and inverse feedback, as applied to the design of 
vacuum ror and transistor amplifiers. 

3166-31, $1.80. 


tain 


R-L-C COMPONENTS HANDBOOK by David Mark. 
An extremely comprehensive coverage of the fun- 
damental components used in radio and electronic 
equipment is provided for the beginner as well 
as the technician. The text leaves nothing to the 
imagination. It starts and finishes with the prac- 
tical approach to the functioning and utility of 
electronic components without which no electronic 
device could function. Most component failures 
can be avoided by properly utilizing basic princi- 
ples. Resistors, capacitors, inductors, and trans- 
formers—are covered. Voltage, temperature, re- 
sistance, current, and numerous other electrical 
characteristics and ratings are explained as well 
as coding techniques and physical details. Ac- 
companying all this is the theory behind the 
operation of all versions of these components. 
#227, $3.50. 


4 FABULOUS ‘PICTURE BOOK’ COURSES 
You can learn any electronic subject easily, rapidly 
at low cost with these ‘picture-book’ courses. Im- 
portant areas of electronics are presented in 
simple down-to-earth language. There’s a spe- 
cially prepared and selected illustration on each 
page—to support each idea for maximum under- 
standing. Here are a few of these popular 
courses. 


BASIC ELECTRICITY by Van Valkenburgh, Nooger 
& Neville, Inc., #169, soft cover, 5 vols., $10.00; 
$11.50. 


#169H, all 5 vols. in single cloth binding, 
BASIC ELECTRONICS by Van Valkenburgh, 


& Neville, Inc., #170, soft cover, 5 vols., 
#170H, all 5 vols. in single cloth binding, 


BASIC TELEVISION by Alexander Schure, 
#198, 5 vols., soft cover, $10.00; +198H, 
vols. in single cloth binding, $11.50. 


BASICS OF DIGITAL COMPUTERS 


Murphy, #196, 3 vols., 
all 3 vols. 


Nooger 
$10.00; 
$11.50. 


Ph.D., 
all 5 


by John S. 
soft cover, $7.50; #196H, 
in single cloth binding, $8.50. 


. 10 NEW RIDER BOOKS TO SPARK YOUR 


PROGRESS IN 


ELECTRONICS 


THE EASIEST, MOST ECONOMICAL WAY 


PHOTOTUBES (volume 33 in the Electronic Tech- 
nology Series) edited by Alexander Schure, Ph.D. 
This penetrating study into the field of photo 
tubes deals with the subject both from the physics 
of photoelectricity and from the electronics of 
practical tubes and circuits. Special attention is 
given to such diversified topics as the laws of 
photoelectricity, radiation spectrum, intensity — 
wavelength curves, concepts of quantum theory, 
structure of phototubes, ratings and applications. 
At all times theoretical information is balanced by 
practical information. 166-33, $1.80. 


HOW TO INSTALL AND SERVICE AUTO RADIOS 
(2nd edition) by Jack Darr. The second edition of 
this extremely informative and practical book 
brings auto radio installation and servicing right 
up-to-date. All the new tricks of the trade are to 
be found here. The techniques applicable to the 
most modern auto radios — signal-seeking tuners, 
hybrid auto radios, transistor auto radios, conver- 
sion from 6 to 12 volt operation, and many more 
new things are explained in great detail. The 
author, an expert in this field, runs a very suc- 
cessful auto radio and mobile radio installation 
and service shop 3159 A og 


BASICS OF MISSILE GUIDANCE & SPACE TECH- 
NIQUES by Marvin Hobbs. You can learn and 
easily understand the fundamentals of the impor- 
tant electronic areas that will contribute to the 
conquest of space with this two-volume ‘picture- 
book’ course. Volume 1 covers elements of con- 
trol and guidance — radio and radar command 
links; guide beams, doppler and homing methods; 
fundamentals of gyroscopics; inertial and celes- 
tial navigation; computer applications; actuators 
and their related components. Volume 2 covers 
radio telemetry and space techniques; testing and 
telemetering; space exploration by optics and elec- 
tronics; satellite theory and practice; monitoring, 
tracking: earth satellite applications; space navi- 
gation. #229, 2 vols., soft covers, $7.80; #229-H, 
2 vols. in one cloth binding, $9.00. 


PRINCIPLES OF TRANSISTOR CIRCUITS by S. W. 
Amos, B.Sc. A remarkably lucid presentation of 
the principles underlying the application of tran- 
sistors. The book deals with the fundamental 
theory of the transistor.but em veeete is ondesign 
of a wide variety of circuits. 241, $3.90 


learn code faster, easier than ever before- 


RIDER S OUND-n- SIGHT CODE COURSE 


by Lewis Robins & Reed Harris 


@ applies KEINFORCED LEARNING—a psychological 
principle proved successful by the Armed Forces. 
@ uses LP records to teach you to hear signal pat- 
tern correctly and identify it— how to transmit. 
@ uses identification cards to teach you the correct 
letter associated with each signal pattern. 
@ uses instruction book to speed your progress. 
. plus an imaginary instructor (in complete and 
novice courses) provides correct answers to speed 
code learning. Many people have learned to receive 
& words per minute within 94% hours. Eliminates 
code plateau barrier! 


Successes — Frank Alessi, Jr., 
class license using 


Scorea Nation-wide 
9-year-old achieves general 
Sound-N-Sight Code Course. 
From the Monmouth Message, April 30, 1959. 
“Fort Monmouth — Student officers of the Radio 
Officer MOC Course, Section 3210, have made ex- 
ceptional progress... mastering Morse Code in- 
structions utilizing the Rider ‘Sound-N-Sight’ 
method ... students have progressed much faster 
than all previous classes.” 


JOHN F. RIDER PUBLISHER. INC 
Canada: Chas. W. Pointon 


& Hall Ltd x7 E 


116 
Ltd 


hapman ex St 


3 INDIVIDUAL COURSES — THERE'S ONE FOR YOU 


COMPLETE COURSE (0-20 words per minute) — 
Six 10” LP records (192 minutes of recording, 46 
recordings), 
NOVICE COURSE (0-8 words per minute) —Three 
10” LP records (96 minutes of recording, 28 record- 
ings), 
ADVANCED COURSE (9-20 words per minute) — 
Three 10” LP records (96 minutes of recording, 28 
recordings), 
Records prepared in collaboration with the N Y 
Institute of Technology and mfd. by Decca Records. 


paeetetee Een NannS 
Other Rider books that add to amateur radio 
enjoyment are: 
In Amateur Radio; 
Amateur Radio Station; Radio Op. 
erator’s License Q & A Manual 
(6th edition) How To Read 
Schematics. 


47 cards, book. FREC- 020, $15.95. 


47 cards, book. #REC-08, $9.50, 


book. #REC-920, $8.95. 


Getting Started 
Building The 


At your jobber or book store, 
dire RE-9 
West 14th Street. New York 11, N.Y 
66 Racine Rd.,. Rexdale, Ont 


use, Bombay and other cities 


LITERATURE (Continued) 


IRE, NEMA and the Department of 
Defense.—Charts, DuKane Corp., St. 
Charles, Ill. 


GERMANIUM, SILICON TRANSISTORS; 
SILICON RECTIFIERS; their character- 
istics and underlying theory, are graph- 
ically presented by symbols, definitions, 
references, charts, dimensional outlines, 
circuits and an interchangeability direc- 
tory.—RCA Semiconductor & Materials 
Div., Somerville, N. J. 30¢. 


NEEDLE AND ACCESSORIES CATA- 
LOG, with cross-reference charts of 
cartridge manufacturers’ names 
numbers, other needle manufacturers’ 
names and numbers and phonograph 
manufacturers’ names and model 
bers.—Clevite Walco, 60 Franklin 
E. Orange, N. J. 


SIGNET SOUND shows this man 
turer’s packaged assemblies of 
equipment ready for indoor and outdoor 
installation and use.—Stromberg-Carl- 
son, A Div. of General Dynamics Corp., 
Special Prods. Div., Electronics Center, 
1400 N. Goodman St., Rochester 3, N. Y. 


RCA POWER AND GAS TUBES 
(Form No. PG-101D) revises the 
24-page booklet and offers 19 more tube 
types. Its 32 pages contain thumbnail 
text descriptions, charted dimensi 
ratings, operating values, 
minal-connection Sp gl and 
graphs for each of the RC: 
rectifier tubes, thyratrons aa ignitrons 
considered. — RCA Electron Tube dis- 
tributors, or RCA Electron Tube Div 
Harrison, N. J. 30¢. 


SOUND-MEASURING EQUIPMENT fo: 
the study of noise reduction is supplied 
in standard file-folder size for conver 
ient permanent reference. Technical 
features of the various devices 
described and illustrated with photo- 
graphs of their actual use in aircraft, 
and factory as well in 
home.—General Radio Co., W 
Mass. 


TELEVISION AND RADIO REPAIR pu! 
lications can be ordered from the com- 
plete listing appearing in this 2-fold 
circular, How to Use Supreme Puhblica- 
for Faster Television & Rad 
Repairs.—Supreme Publications, 1760 
Balsam Rd., Highland Park, Il. 


TUBE TYPES AND ACCESSORY ITEMS, 
more than a hundred, categorically ar- 
ranged and thumb-indexed ir 5 
Quick Reference Catalog. Adjunct to 
manufacturer’s data sheets is desi 
to be inserted at the front of his hard 
cover catalog.—Eitel-McCullough, Inc., 
San Carlos, Calif. 

CALLBACK INSURANCE, Pi /let 
222, by Bud Tomer offers the 
technician simple circuit modifications 
and adjustments he can make himself t 
eliminate premature failure of replace- 
ment tubes due to heater current surges 
and internal arcing, two causes of “call- 
backs”.—CBS Electronics, Advertis 
Service, Parker St., Newbu 
Mass. 


ana 


num- 


St 


ultac- 


sound 


] 
old 


base o 


powel 


are 


{} 
ommee 


Cone 


as ana 


ord, 


tions 


gned 


PA 


service 


yport, 


END 


RADIO-ELECTRONICS 





wer FaMeEeRnR, [799 


129 





OPPORTUNITY ADLETS 


Rates—50c per word (including name, address and 
omens h = sappectneel - 10 a Cash po 
Dany all ads exce ose placed by accredited agen- 

cies. Discount, 10% for 12 consecutive issues. Mis- NOT EWORTHY 
leading or objectionable ads not accepted. Copy for 
November issue must reach us before September 15, 


1959 
RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 











CASH PAID! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiving, 
TV types, magnetrons, klystrons, broadcast, etc Also 
want military & commercial lab test and communications 
gear. We swap too, for tubes or choice equipment. Send 
specific details in first ietter. For a fair deal write, wire 
or telephone: BARRY, 512 Broadway, New York 12, 
N.Y WaAlker 5-7000. 


EXPERIMENTERS Novel FM Reception cheap Also | ° 
ansistor radios and kits. Particulars free. ELMER L Demand the finest in 


BLACK, Route 1, Sarcoxie, Mo 


INDUCTORS for Crossover Networks. 118 types in stock | REFLEX RECEIVER Electronic Test Equipment <2 


Send for brochure. C & M COLLS, 3016 Holmes Avenue - - 

nN. Huntsville, Ala A one-transistor reflex receiver de- EMC, of course. You get 
FI, Recorders, Tapes. FREE Wholesale Catalogue 3] P , roadcas : selec- 

CARSTON, 125-7 East sith St., New York 28, N.Y. signed for the broadcast band. Sele: the most quality per 

tivity and gain are somewhat lowe 

SPER A CALIFORNIA. TAPED: Tiesic assN than that of a one-transistor regenera- measurement dollar! 

763 El Camino Real, Redwood City, Calif tive receiver, but tuning is much New! EMC Model 301 

RE ee eee ee simpler and less critical. The tuning Speedi Tube Tester 





or refund. CLARION, Box 9309-X5, ¢ Chic ago 0, 

oie me a ge gate Big SA > “y bmp yy it “os Checks tubes in seconds 
oa SSIFIE HI FI bxe HANG rE. 9375 hp t r ---,x TRF 2-GANG VARIABLE Checks shorts, leakage and 

sith Street, < 34, N.Y owas ; ~ 2NI36 ~ - : quality. Over 375 tubes, in 

é 7 ae @ lOOupf RFC cluding 024, now listed. New 

-tatay THE ULTIMATE THRILL in stereo so » Write x “ rt ab listings available Checks 

w the Cai/Tape stereo tapes titled (St rancis i and rejuvenates Picture 
Authentic sounds of San cisco. at 5 Ss xz Tubes with Model PTA (Pic 

vere) Party guessing game. Ghost te trains | ture Tube Adaptor at only 
rig i over historte Calif. Mi ys i __ flay +-- O 5 $4.50 Model OP itlus 

at anta Cruz famous boare alk y ~ " 4 } Me trated), 

demonstrator. Relaxation ed by Jos i | . 

suille Hammond Organ 





' Palo Alto, Calif 
2 Channel 7% ips. Prices are from $7 0 $9.95 
tributor inquiries welcome CALIFORNIA v AP " D aia ers kit 

MUSIC ASSN., 763 El Camino Real, Redwood ¢ 7 K ~ P Model 302C, (with 72” meter) 
Calit Kit 


with 442” meter & oak, Carrying case 


orgy RECORDERS: We Will Not Be Unde 


“ 0 ‘ oe - 
wet any competition! Send us any competitor's ad - PHONES : NEW! EMC Model 108 
thing. — ne a lower — oO ‘ p I ay and we - Handi Tester 


ET this low 
MISSIONED 1LEC TRONICS 77 olu b Road . : 4 ; = The only appliance and auto bat- 
Washington, D.¢ capacitor is a standard trf 2-gang vari- tery tester in its price class tc 
10 NEW TUBES for you 14.95, Sen f tube } + one nis . ; i use a D’Arsonval, instead of an 
. at att t able. £ 10st n le > unit wi ’ 

oe ae ee : espe 2 esas able Ale a a ~ _ ns ll iron vane type meter. Gives ex- 
me gee ser ho eh adapter ‘ru | work. Coils Li-a and L2-a are for the , clusive advantages of maximum 
your rejuvenator $1.49 STAL broadcast band—ferrite antenna coils z a accuracy and scale length, anc 
07—101 Ave., Ozone Park, il 70 é . i a. minimum battery replacement 
Seeihiie 9 sil ahemen, Send ceed wit obinenn will do fine. L1-b and L2-b are 10 turns : cost at no added charge 
envelope for information. EKERADIO. 65 Fair Oal of No. 30 wire wound on the ground 3 = Complete with test leads anc 
Pasadena, Calit eh elie end of 11-6 ani 2-a. If a high-fre- instruction manual. 
LABORATORY QUALITY equipment and Military Su Pa eigen ., | Wired $15.95 Kit 

plus Electronies bought, sold. ENGINEERING ASSO quency transistor Is used in the circuit 

TES 3 *attersc o ‘ hio . ° ~~ y 

CIATES, 434 Patterson Rood, Dayton 2.5 placement of the coils is critical. If the a. Weenie ean 6A 

FM TUNERS, 88-108 m les, 4 tubes comp . » . = : or arger 

$14.92 fronx 52 coils are peaked sharply, the circuit : , ' 

14.95. GRUTMAN, 1 East 167 8 nx 52, N.Y I arpt) > | and Vibrator Checker 


ALL MAKES OF ELECTRICAL NST! tUMENTS AND may oscillate —W. G. Eslick 


TESTING equipment repaired. HAZELTON INSTRI ° A MUST for auto radio service 

MENT Co., 128 Liberty Street, ico York, N.Y ‘ : : Features continuously variable 

WHAT YOU KNOW plus spare time ought not he BLACK-LEVEL CLAMPING voltage output— in either 6 

wasted Let us show you how. Order your copy of Invent ae a j or 12 volt operation. Checks 
m_ toda 4.9 d \TO The majority of TV receivers use | ll 6 or 12 volt vibrators 


The Inve 
ROLLER Evention roda | EL post Ba . i ° 
Meridian, Eaton, Indiana either a dec coupling or a clamping 
TELEVISION PICTURE TUBES below wholesal ' iode to fix 2 » level of the video f 
warranty. Write literature. LEE SALES, Box 7 tar dic de t ) fix the dc le . , the . £ - NEW! EMC Model 601, 
donia, N.Y signal. The tip of the sync pulse is | Wide Band Oscillesco 
FREE WRITERS CATALOGUE | giving manuscript clamped to a fixed potential. However, | | for Color & Monochrome 
narkets. Write LITERARY AGENT MEAD, 915 Broad : : 4 : 
ware New York 10, N. ¥ if the amplitude of the video signal | | | Features full 5 mc band with 
"aries sne — ae wi ush-pull vertical amplifier 
DIAGRAMS FOR REPAIRING RADIOS $1. Televisio aries, the tips of the syne pulses will with sensitivity 02 volts per 
ee ee stay clamped but the black level will | inch, retrace blanking ampli- 
- : catastael aS aa — et a . fier for clearer pictures, anc 
SPECIAL OFFER, Complete « are vary, necessitating a new setting of the multivibrator sweep from 15 
Electronics, Television and Radio only $49.50. All ne brightness control. cycles to over 75 kilocycles 


moder material Formerly sold $ ex ve ‘ 

ee ba “Lin ited ‘number availabl te dept. RE This interdependency of contrast and Wired and tested . $117.90 
I t Ss NG © 5 7 *ittshurel . . . 

op anana _ brightness controls is a nuisance. It | NEW! EMC Model 206P 

CAMERA Repairmen greatly neede yy ar can be avoided if, instead of clamping | Dynamic Mutual Conductance Tube Tester 


oe Wieeeatte trek “Gl hon anne, ce antes the bottom of the syne pulses we clamp aoe meet oe = © 
- ; ont RE-9 24 a : u c uctance tube 
NATIONAL AME RA REPAIR SCHOOL, IX - the black level to a fixed potential. In | checker on market 
; ; this case the brightness control is set Checks tubes for mi 
‘ rosy ULUS, Powerful Modern Mathen cs, Ea a > i 3 cromho value and gas 
al Lessons, First Four $1 MATHCO, 42 or, s0 that this fixed potential corresponds content, Completely flex 
winnat 7 ilo iP . - 
OFFSET PRINTING 1. aan aiee to black on the screen. This setting is a switching. Your best 
or white. Fast! 5,000 colored circulars $29. Complete: | independent of variations in contrast. jevter * } et ao 
Art copy, avout, yrinting PROMOTION ’ ° ° . . 
eeeeen ign wads toes Several circuits can be used to obtain Carrying Case) . $83.50 
IF YOU HAVE a, background in Electronics, but are | black clamping. Most of them make use ges=saeeeseeneseeseneeses- 
he gz trouble assing FCC Phone I ms, 0 1: ears ° . 
experience = chief instructos of Mlectromica School cam of the fact that during horizontal fly- H Yes, tell me more, send me—FREE— 
metD FOR Over EO EE ee DC sarah tee back the highest value of the video g 4 detailed catalog of the complete EMC line 
oad, Jackson 9, Mi signal corresponds to that of the black ¥ NAME 
959 AUTOMOBILES—to 25% off_retail prices.  Jeye] 
ed anywhere. MEDER, 550-RE Fifth Avenue, . / ‘ $ ‘ 8 STREET__ -_ 
ork 36, N.Y A unique circuit has been included . 
SONGPOEMS and LYRICS WANTED! Mail to: TIN in some recent Blaupunkt receivers. | g &TY——— —— STATE 


PAN ALLEY, INC. 1650 Broadway, New York 19, N. ¥ Electronic Measurements Corp 


- The diagram shows a dc coupling be- | ® 
LEARN WHILE ASLEEP, Hypnotize with your recorder, ‘ apse sh ~ I ae I ‘ EMC 625 B'way * New York 12, N.Y. § 
phonograph or amazing new Electronic Educator endless tween the video amplifier and the C-R 7 Ex. Dept. 370 B’way, N. Y. 13 6@ 


ape recorde Catalog, details free. SLEEP-LEARNING $ . ale : 
ry ye Bs Olver aia. eae EARNINC tube -athode. The black-level clamping beseseeseseesecesesesssosesd 


$67.90 Kit 
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“ONE DOLLAR®. 


As much as $15 worth—Everything Brand New 
and sold to you with a money back guarantee. 


DEDUCT 102% Srsiv’on over 
Plus a FREE SURPRISE PACKAGE 


oO FS i WATT $1 


) 1-3” PM SPEAKER $1 
ret. ESISTORS some 5¢% 


LJ alnico gS ma 


1-4” PM SPEAER 


oO 50 — ASST. TUBYL- 
LAR CONDENSERS 
1 ‘saCKPOT"’ $1 ) 20—TUBULAR CON. 
TELEVISION PARTS ; « 047 -600¥ 
1—RCA 70° FLYBACK $1 
TRANS. 75240 
i—$11 TODD 60 DE-$] 
/ FLECTION YOKE 
1.TV VERTICAL OUT- 
/ PUT TRANSFOR. $1 
MER 10 to I ratio 
f 8 DEFLECTION YOKE $7 
/ MOUNTING HOODS | 
40—ASST. PRECISION $1 | 
4 RESISTORS best sizes 
35-ASST. oISC ce-s4 
4 RAMICS best numbers 
$1 


be 
100-—ASST. RUSBER $1 
GROMMETS best sizes 


35—DISC CERAM- 
J i€$ 5000 mmf 
20—TUBULAR CON- 
DENSERS .05-600¥ 
20—TUBULAR CON. ¢q 
DENSERS 001-1 000v 
5O-ASSORTED FUSES $7 
popular sizes 
50-100K") 14 WATT + AN ’ mc. 
] RESISTORS 5% $1 | 15—-ASST. ROTARY $9 
= SWITCHES $15 worth 
e 


/ Re ° 
10-—ASST WIREW'ND $1 

/ mes. 5 10, 20 watt 
3—AUDIO OUTPUT $1 

/ TRANS. SOLS type 
3—AUDIO OUTPUT 

6K6 or 6V6 $1 


4—BAKELITE 
SWITCHES dp 
100'—FINEST NYLON $1 
DIAL CORD best size 
200—SELF TAPPING $1 
SCREWS #5 x \e 
35—ASST. RADIO $1 
KN S. scr. & push 
100—KNOB SpRiness7 
std. size x ie” 
100—ASSORTED $1 
KNOB SET-SCREWS 
25—RADIO DIAL 
POINTERS des. types 
25—ASS'TED CLOCK $1 
RADIO KNOBS 
600—ASST HOWARES4 
scr., nuts, riv., ete 
35—ASST. SOCKETS 
otal nov. and min. 9 
1—ASST. PRINTED $1 
CIRCUIT SOCKETS 
50—ASST. MICA CON. $1 
DENSERS some tn 5¢% 
SO—ASST. CERAMIC $1 
CON some in 5% 
10—ASST. VOLUME 
CONTROLS | / switch 
S—ASST. VOLUME 
CONTROLS w /switch 
100—VOLUME CON 

. HEX NUTS 


type 

2—AUDIO OUTPUT $1 

4 TRANS. 6K6 push-pull 
Pur $1 


a type 

COIL TRANS- 

/ FORMERS 456 ke $1 

3—1.F. COIL TRANS- $1 
FORMERS 10.7 me FM 
3—1.F. COIL TRANS- $1 

FORMERS 26 2kc\auto) 
4—OVAL LOOP ANT. $1 
ase't hi-gain types 


3—LOOPSTICK ANT 
new ferrite adjustable $1 


OoOoooooo 


3--VARIABLE COND $1 
J super 420/162 mfd 
3—ASST. SIZES RA $1 
\/ B10 CHASSIS PANS 
12—RADIO OSCILLA- $1 
TOR COILS 456 ke 
s—1 MEG. VOLUME $1 
CONTROLS switch 
5—SOK VOLUME CON $1 
TROLS less switch 
S—ASST. 4 WATT $1 
WIREW'D CONTROLS 


OOO0O000 


ooo 


e rec 
50—ASST. TERMINAL $1 
sramies 1.2.5, 4 lug 
10—ASST. RADIO $1 
ELECTRO. COND 
S—ASST. TV ELEC- 
TROLYTIC COND 
25—ASST. MICA 
TRIMMER COND 
2—ELECTROLYTIC $1 
COND. 40/ 40-—-450V 

| 30—FP CONDENSER $i 
MOUNTING WAFERS 

) B—ELECTROLYTIC $1 
CON 80-450 


—ELECTROLYTIC 
Zone 50/30-150Vv $1 


PLUGS and PIN JACKS 
2-32.50 SAPPHIRE $1 
4 NEEDLES 1,000 pl 
5S—DIODE CRYSTALS 
4 2—IN21 2—IN22 
1—IN64 

3—DIODE CRYSTALS 
1—IN6O, 1—IN64, 
1—IN6®8 

2—SELENIUM RECT 
I-65ma & 1-250ma $1 
2—SELENIUM RECT. 
1—75ma & 1-150 ma $1 
2—SELENIUM REC. $1 
TIFIERS 100 ma 
1—SELENIUM REC- $1 
TIFIER 450ma 
15--ASST. TY COILS 


me peaking, width, $1 


ete 
S—TY CRY. SOCK. $1 


100 


10—Hv TUB. COND $1 
001-600V 
10—HVv TUB. COND. $1 
005-3000¥ 
35 MICA COND. 20 $1 
Smmf & 15-25 mmf 
35—MICA COND. 20 
S0mmf & 15-68mmf $1 
35—MICA COND. 2°) $1 
100mmf, 15-270mmf 
3S—MICA COND. 20- $4 
470mmf, 15-680mmf 
S—MICA COND. 20) $1 
820mmf,15-1000mmf 
4—TY CENTERING $1 
RINGS fits on neck CRT 
$1 


+ LEADS with.18” leads 
10—-TY CARTWHEEL $1 

/ CONDENSERS iky 
3TY CARTWHEEL $1 
CONDENSERS 20) kv 
2—TY CARTWHEEL $1 
CONDENSERS 50 kv 
2—HV RECTIFIER 
SOCKETS 183 m'nted 
3—HV RECTIFIER $1 

/ SOCKETS 1X2 m'nted 


| 
2—KENRAD 

TUSES «6SH7 

2—ELECTRIC MOTORS $1 

1% volt. 1001 uses 

6—sOCK. WRENCHESS$4 

(Set) 3/16” to 7/16 


12—ASST. STANDARD $9 
) TUNER VHF STRIPS | 
3-ASST. UNF STAND. ¢¢ 
J ARD TUNER STRIPS 
25—ASST. PEAKING $7 
COILS popular types 
} 1-RCA SYNCHRO- $1. 
/ GUIDE COIL # 205R1 | 
| 1—-RCA SYNCHROLOC 69 
4 COIL # 208T8 
1—STANDARD AGC $7 
COIL 1R4AG 
] E-RATIO DETEC. $4 
TOR COWL 4.5 m« 
1—2 MEGOHM RES!S-$79 | 
TOR 20w for «630, | 


i—L8. SPOOL ROSIN $1 
CORE SOLDER 
3—TVY ALIGNMENT $1 


oOoDpooooDOoOooOoOoOoO 


etc 0 3=1tv ALIGNMENT 
TOOL 


assortment £5 


ICON RECT. 


| 
1—SiL | 
FIER 750 ma 500v $1) EACH ALIGNMENT TOOL is 


4—TV CENTERING $1 
RINGS for back of yoke 

HANDY WAY TO ORDER—Simply tear out advertisement 
and pencil mark items wanted (XK in square is sufficient); 
enciose with money order or check. You will receive a 
new copy of this ad for re-orders. 

ON SMALL ORDERS—inciude stamps for postage, excess 
will be refunded. © orders shipped express collect. 


4. Larg 
BROOKS RADIO<« TV CORP. 


different and valued at over 
$1 


84 Vesey St., Dept. A, New York 7, N.Y. | 
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NOTEWORTHY CIRCUITS (Continued) 


is provided by the triode. In the original 
receiver video output and black level 
are provided by a single triode-pentode 
tube. 

During horizontal flyback, a strong 
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positive pulse is taken from the hori- 
zontal output transformer and applied 
to the triode. There is grid rectifica- 
tion and about 140 volts appears across 
the brightness potentiometer R3. The 
time constants, in particular R4-C2, 
are chosen so that this voltage remains 
practically constant. Also the value of 
Cl is such that its charge leaks away 
slowly enough for the triode to remain 
cut off between flyback pulses. 

The triode then conducts only during 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


Get practical training in New Shop-Labs of Coyne 
Prepare for a better job and a successful future in a 
top opportunity fleld. Advanced education or pre- 
vious experience not needed. Employment service to 
graduates. 

Enroll NOW—Pay Later 
Finance Plan and Easy Payment Plan 
Time Employment help for students 


FREE BOOK Clip coupon or write to address 

below for Free Illustrated Book 
“Guide to Careers’’—Describes all training offered. 
No obligation and No Salesman Will Call. Act NOW. 


B. W. Cooke, Jr., President 


Also Part 


CHARTERED 
NOT FOR PROFIT 
Established 1899 
1501 W. Congress Pkwy. 
Chicago, Dept. 69-5C 
re ae 
COYNE Electrical School 
| 1501W Congress Pkwy., Chicago 7, Ill. 
| Dept. 69-6¢ 
Send FREE book “Guide to Careers" and details | 
of all training you offer. However, I am especially 


interested in: 
(C) ELECTRICITY () TELEVISION () BOTH FIELDS | 


| NAME.... 
| ADDRESS, .,.cccenccossecverecaceerecrsrene | 


| 
| CITY Jj 
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flyback, charging cathode capacitor C3 
to the maximum voltage appearing dur- 
ing flyback that is precisely black-level 
voltage. 

As the lower end of the brightness 
control (R3) does not return to ground 
but to C3, the voltage across C3 is in 
series with the brightness voltage. In 
this way the total brightness voltage is 
effectively clamped to black-level volt- 
age.—A. V. J. Martin 


IMPROVED PREAMP 
In the February, 1958, issue, A. 
Ladd has an article on a transiston 
preamp (page 46). The original cir 
cuit worked fine, but would overload 


HIGH Z 


50/12V 


470K CK722 


\ 2 
\VOLUME +¥ 6V Y= 
-— 


easily at both ends. To defeat this 
problem, I added a dual volume con- 
trol. One section is at the input and 
the other at the output. This provides 
a very versatile system of level selec- 
tion—James C. Soukup END 


A HI-FI 
SYSTEM? 


Sead Us PARTIAL LIST 








Janszen 
Acrosound 
All merchandise | Revere 


OF BRANDS 
IN STOCK 
Your } asset? 
ensen 
> H 
List Of | tsctex., 
Acoustic Research 
Components | Wrerfedote 
} ee 
on on 
For A Bell @ GE. 
Weathers 
Pack _—so 
ac age Sherwood 
: Fish 
Quotation | E352. 6 Lec: 
Dynakit 
H. H. Scott 
WE WON'T BE Ferrograph 
UNDERSOLD! ws 
Ampro @e VM 
is brand new, fac- Challenger 
tory fresh & guar- | Wellenss 
anteed. Miracord 
Glaser-Steers 
Rek-O-Kut 
AIRE X | gre 
Norelco 
Fairchild 
ot A D j Oo Pickering @ Gray 
—_ Tape 
CORPORATION | Wellcor Cabinets 
64-RE Cortlandt St., N.Y. 7, CO 7-2137 
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P. R. Mallory & Co., Inc., Distributor 
Div., Indianapolis, Ind., is holding a 
“Go Places With Mallory” contest. An 
all-expenses-paid weekend in Mexico 
City for two is the grand prize. During 
the contest, an American Airlines 
Flight Bag Kit containing an assort- 

—— 


ment of replacement components is 
available at a _ special introductory 
price. The kit contains an official entry 
blank for service technicians. Con- 
testants must tell which component 
they like best. 

Astatic Corp., Conneaut, Ohio, is dis- 
playing its microphones and accessories 


FREES WICRQOHOMES 





in a new distributor showcase. The per- 
manent fixture features a_ two-color 
illuminated plastic header and a free- 
standing case. 

Littelfuse, Inc., Des Plaines, IIL, 
brought out a new wall-mounting fuse 


. 
' 
—" 
. 

. 


i 
rack containing 60 different types of its 
most popular fuses. 

Oxford Electric Corp., Chicago, 
awarded an attractive clock to its Sales 
Representatives of the Year, Abbett & 
Hustis, Needham, Mass. Hugo Sund- 
berg, Oxford president, Frank Abbett 
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Yes... YOU can be an expert on 


PRINTED CIRCUITS 


Printed circuits with their flat, slim look are 
elbowing out bulky conventional chassis in 
home and industrial electronic equipment. 


But this circuit-shrinking brings in new 
problems, demands new techniques, requires 
new knowledge. 


Where to get it? — read this new Gernsback 

book. It takes all the mystery out of printed 

circuits. Shows you how they developed, how 

they're made, how to make your own. Des- 

cribes the special resistors, capacitors, subminiature tubes and semi- 
conductors and other components used with them. Tells you how to 
work with them, repair them, and finally how to use them in advanced 
applications. It’s practically an encyclopedia on printed circuits. The 
future of printed circuits is as limitless as space. Learn all you can 
about them now. It’s easy to be an expert. This new deluxe cloth 
bound G/L book shows you how. Get it today and see. 


PRINTED 
CIRCUITS 


By Morris 


HOW TO GET THIS $4.60 BOOK FOR ONLY $3.35 


Moses This brand-new book in a new beautifu lesigned hard- 
cover edition is sold nationally for $4.60. But through the 
ramped he ve G/L TECHNICIANS’ BOOK CLUB you n get it and 
List price $4.60 others equally valuable for only $3.35 

THE G/L TECHNICIANS’ 

BOOK CLUB 

has helped thousands of 
service technicians 
where 


direct distribution we can is published 

offer you these $4.60 books very tl months— you 

AT THE WHOLESALE ceiv your 

PRICE OF $3.35 — and we cop t 

pay the postage! tisk inspection plan as 
t mes off the 


personal 
every- same No 
* Learn More How the Club Works 

* Do Faster Servicing e To enroll, select the book 
* Earn More Money you want on the coupon 
below. SEND NO 
MONEY. 
ynly one book! The one 

you choose will be sent 

This unique club offers to vou on. a No-Risk 10 You agree to take a mini 
deluxe hard-cover editions : r 1 books 
of today’s best practical hole 
servicing and theory books « If you like the book keey t eriod. You may 
by well known authors AT t and send us your nytime after 
A DISCOUNT OF 27%! nittance. If you don’t I } time limit — no 
Through mass printing and 


If you prefer—select any one of these books ets os Clnchulte © Alder 


Servicing Transistor Radios Servicing Record Char By Harry Mileaf. 
—By Leonard D’Airo. The V TV M {By Rhy ee 


Oscilloscope Techniques—By Alfred Haas. 
TV and Radio Tube Troubles—By Sol Heller. 
Rapid TV Repair—By G. Warren Heath. 
Servicing Color TV—By Robert G. Middleton, 


he books you 
* Save money on the books 


they need to get ahead. 


or those 


Please select 


Here's how it can help you! 


day inspection plan 
enroll 


just send it back gn 


Sweep and Marker Generators for Television 
and Radio—By Robert G. Middleton 


Probes—By Bruno Zi 
The Oscilloscope—By 


and Martin Clifford 


ge Zwick 


SEND IN THIS COUPON TODAY 


GERNSBACK LIBRARY, INC., Dept. 59°C 
154 West 14th St., New York 11, N. Y 


Enroll me in the G/L TECH 


fegvir 
sepin 


OK CLUI 
Please che e oF RAPID TV REPAIR 
PRINTED CIRCUITS SERVICING COLOR TV 
RAPID RADIO v T'S A CINCH 
REPAIR HE VTVM™ 
SERVICING SWEEP AND MARKER 
TRANSISTOR RADIOS ENERATORS 
OSCILLOSCOPE ERVICING RECORD 
TECHNIQUES HANGERS 
PF 
H 


You have nothing to 
lose — everything to 
gain! Examine the 
books at our risk. 


TV and RADIO TUBE OBES 
TROUBLES E OSCILLOSCOPE 


Stay ahead in servicing—keep up 
with the new techniques, circuits 
devices. New books on timely 
topics now in preparation. 











“TAB” Tubes Tested, Inspected, Boxed —, 
Six Months Guarantee!! No Rejects! 
NEW & Used Gov't & Mfgrs. Surplus! 


Orders 810 or more, Receiving types ondy ppd, 44 states 


abevunere 











75 80 
TUBES WANTED! WE BUY! SELL & TRADE! 
NEW ‘‘TEKSEL" SELENIUM orwas 


FULL WAVE BRIDGE RECTIFIERS 
amp I1SVAC 36VAC 72VAC 
conT i4voc 28VoC SéVvoCc 
1AmP 6S 1.30 & 2.00; $ 4.90 

3.00 6.25 








2ame 2.15 2 
same 2 rt 4.00 60 
6amPp 4 8.00 186.75 
10aAmP 6 io 12.15 26.30 
15am 9.90 19.00 40.00 
24amP 15.00 29 45 57.50 





KITS! “TAs” THE BEST KITS! 











Mit 2 Eng peratie’ aE mi t s Sub- ‘min Tube 
Kit 35 Precision Resistors Kit 40 Standoff insulators 
Kit 10 Switches Kit 35 Power Resistors 
Kit 75 Resistors t2/2W | Kit 75 Mica Condensers 
Kit 150 Carbon Resistors Kit 5 Crystal Diodes 
Kit 25 Panel Lamps Kit 100 Fuses, Assorted 
Kit 12 Electrolytic Cond’s Kit 100 Ceramic Condsr 
Kit 15 Volume Controis Kit 10 Germanium Diodes 
Kit 56 Tube Sockets Kit S FT243 Xtal Holders 
Kit 65 Tubular Condens- Kit 8 Silicon Diodes 
ers Kit S Microswitches 

Kit 500 Lugs & Eyelets Kit 10 Wheat Lamps 
Kit 10 Bathtub Oi Cond’s Kit 3 Transistor Xfmrs 
Kit S ibs. Surprise Poko Kit 3 NPN Transistors 
Kit 10 Xmttr Mica Condsr. | Kit 4 Asstd Rectifiers 
Kit 3 Phone Patch Kimre Kit 2 PNP Transisto 
Kit 3 Searchiights Kit 4x50 Ft Hookup Wire 
Kit Circular Slide Rule Kit 2 Veeder Counter 
Kit 12 Aigtr Clip Asst'd Kit 2—Computer Toroids 
Kit 2 Bklite Pris 6x12 Kit High Gain XTAL Mike 
Kit S Pcs. Wrench Set Kit 10 pr. Phono Pgs. Jaks 
BUY 10 KITS GBT ONE PREEEACH KITIVE 

NEW DC POWER for TRANSISTORS!! 
New low-cost amp filtered 
! e Pr a Same as 
peciied in Transistor Manuals G.€ et. | 
ACA, CBS. ink or powering tran- 
istor circuit & small in si 
Preassembled H25VIACK 
$10, or tssembled B25 VIACB $12 








“TAB FOR BEST BUYS | } F-SARGAINS 


8C696 3 to 4 Mc's KXmttr Good Condit 


AN—-ARR2 Revr As ts Good for Parts 3 3s 

ROZ/USN 200-400 Mc's Revr less Tube $25.00 

LM7 USN Freq-Meter 1L95KC to 20 Mc's rn $59.00 

8C221 Freq-Me — Cond Complete 79.00 
x evr covers 4 Bands 1.5 to 9 Mc's Super-Het 

t a O Vernier Ltd oo 


8 tubes, has 8 
B8C653 100 to 200W Xmttr Phone or Cw 2 to 4.5 
Mc's incltudes 12V/Oyemtr S&S Channels 4 
pretuned $39.00 
trish’’ Tape 1200’ HiQity Gta $1 mn 6 for $9 
trish Tape Mylar 2400 ft Best airy $4.49, 3 $12 
4 


a 

Ktal Oven 115V_AC or OC & Thermostat $2@, 2 +4 

Auto Vibrators 6 of 12V $1.29@ 

an Print Ckt Panel Lagi Clad 11x12«x.062 $1.50 @ 
$4 


Universal est Tube & Adapter 
S208 Socket 85¢, 2 $1 "50 813 Socket $1 
EIMAC 4K150A Teflon Socket & Air Chimney $s 
Biower AC Miniature for °. of A2VAC Oprtn $1 
Snooperscope Tube 2” $5 2 39 
Bandpass Ximr a A or 90 or "150 Cys onan $s 
IN34A 45¢ 4 $s ings es In38 ¢€70% 
Renltine Grese o0e t S 2800 vwk 5 /$i 


amp Py 50; 50 Amp $10 
onary $3 30: 2N278 $5": SO; 2N441 $3 pee | $s 
Min OC Microamp Mtr 0-500/USN/Mii 3 2/35 


New Guaranteed Silicon 500Ma. Rectifers! 





Compicte Range ACV Input! Up t 

RAMS Piv ® 1V RMS PIV RMS PIV RMS PiV 
355 70/100 140/200 210 300 280 400 
36¢ e 


Bridge or C.T. up to 750ma Dt 
juy Qt Deduct 206% on $10 Orders 


810 oF mor stpaid 4# State 





NEW Selenium Redio A Ve Rectifiers! O78. 

65Ma 45¢ for 100) 

250Ma 65¢ {3's87' sooma eee & 10/38. 

$00Ma $i @, 10/$8, 29/918 
On ler f 210 o Mere 


‘ontvaid 4 





TRANSISTORIZED OC POWER 
"tI Gre Lereney OC to OC to 450 voc 





SBSTAT KIT of BUILT 
yutput 450 & TAP 250VDC at up te 
i150 MA Up » 70 Watts 80 otf 
ten pple 0.2 low idle current 
me amp «i on rectifiers, oll condens 
i trar fused & n et 
uit of Regulation 56% at_ 20 to 
radi! Smatt in size! Quiet! Ligne watt io 
ericed atd rABSTAT TRI245CB butlt. $ Pre 
Assembied U-Build kit TRI245CK ‘Only $30. Six V 
Inpt TRO45CR $35 or Kit ao M45CK $3 TAB 
STA 250 VIM @ lLOOMA 2V in TRI a un $27 
a TR139 «K $24, OV inne TRO 12 CB $27 Kit 
$24 





0.8. N.Y.C. Add shpg charges 
or for €.0.0 25% Dep. Prices 
shown subject to “gee 

— JV LIBERTY ST... N.Y. 6. N 


TERMS: Money Back Guarantee! 
“TAB” Our 14th year. $2 min. order 
F 





PHONE: RECTOR 2- ence i cag 
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BUSINESS AND PEOPLE (Continued) —— 


Zig YOU 
UST 1 SPEND. 


/™ youR MONEY 


Why not-get 





Something for it? 


yieTROLE 





and Walter Hustis (left to right) are 
shown as Tom Brown, vice-president 
and general manager of Oxford Com- 


ponents, Inc., makes the award. . 468. 


Fairchild Recording Equipment Corp., Dropper with PN 
Long Island City, N. Y., is offering con- wen nace Lummicar 


sumers a cartridge installation kit with é "CAN" 


its new SM-1 stereo and monophonic 


Costs little 1 more ean the 
poorest substitutes. Why 
take less than the BEST... 


Product can match its merit . 
None can equal its quality .. . 
It's the answer to noisy controls 
| and switches 


IETROLE is the original product of its kind 


* QUIETROLE on 


SPARTANBURG, South Carolina 
cartridges. The kit includes a gram IN CANADA: ACTIVE RADIO ond TY: DISTRIBUTORS 
gauge, small screwdriver and instruc- $8 Spadina Ave., Toronte 28) Sater 
tions in English, French and Spanish, see 
in addition to the usual hardware. 

Channel Master Corp., Ellenville, add all UHF channels 
N. Y., entered the receiving-tube field 


with a line of tubes made by the Japa- to your tv set 


nese firm, Nippon Electric Co. Tubes 

are sold under the Channel Master BLONDER TONGUE 
name. The company has been merchan- i 

dising a complete line of TV picture 

tubes on the West Coast and expects MODEL SOR 

to expand nationally at a later date 


EIA Production & Sales Reports, UHF CONVERTER 


first five months: 





1959 1958 


TV Production 2,211,712 1,790,840 
Radio Production 5,677,421 3,876,737 
FM Radio Production 

(May only) 48.841 Not available 
Retail TV Sales 1,919,162 1,927,290 
Retail Radio Sales* 2,480,686 2,084,937 


*Exrcluding automobile sets. 

John E. Johnson 
was elected vice 
president and mar- 
keting manager, 
Electronic Data 
Processing Div. of 
RCA. He _ joined 
the company last 





Make your present TV set 
a modern 82-channel receiver 


@ sharper, clearer pictures 
@ easy, one-knob tuning 

@ drift-free performance—no 
fading @ approved for color TV 





year from Minne- . 0 

apolis-Honeywell Regulator Co., where @ UL approved @ tuned input 
he was marketing vice president of the Outperforms all others in its class. 
Datamatie Div. The nation’s biggest selling UHF 


converter. Only 


2255 


For fringe areas—the powerful 
Blonder-Tongue Ultraverter 
Model BTU-2R, 39.95. 

Sold by parts distributors. RE 


-] | BLONDER-TONGUE LABORATORIES, INC. 
9 Alling St., Newark 2, N. J. 


RADIO-ELECTRONICS 


Joseph E. Kelley 
was promoted to 
manager, merchan- 
dising, distributor 
tor products, RCA 
Electron Tube Div., 
Harrison, N. J. He 
was manager, mer- 
chandising, indus- 












BUSINESS AND PEOPLE (Continued) 


trial tubes and semiconductors for the 
Distributor Products Organization. 
Walter A. Clements (left) was elected 
vice president in charge of distributor 
sales and advertising for Littelfuse, 


ENCINEERING- 
TECHNICIANS 


Bachelor of Science Degree, 30 Months 
(0 Radio-TV Technician including Color TY (12 Months) 
C1 Electronics Technician (12 Months) 
CO Industrial Electronics Technician (12 Months) 
C0 Electronics Engineering (8.S. Degree) 
[] Electrical Engineering (B.S. Degree 
} Mechanical Engineering (8.S. Degree) 
[] Civil Engineering (B.S. Degree 
Architecture (B.S. Degree) 
Heald College ranks FIRST West of the 


‘S 
ele ie 


Inc., Des Plaines, Ill. Herbert A. Corne- 


AT HEALD’S YOU LEARN 
BY ACTUAL PRACTICE IN 


lius was named vice president in charge 
of sales to industrial manufacturers. 

Marvin Rubin pecs 
joined Allied Radio | 
Corp. in Chicago 
as staff assistant 
to Alex Brodsky, 
vice president and 
general marketing 
manager. He 
comes to the com- 
pany from Bell & Howell, where he was 
manager of specialty sales. 

Mel Buehring was named director of 
sales for Simpson Electric Co., Chicago. 
He had been sales manager. In other 
personnel assignments, William Johan- 
sen, assistant sales manager, became 
sales manager of the Instrument Div.; 
Lowell De Wolf, sales manager of the 
Automotive Div.; and Harry Jones, con- 
troller. William Coon, director of Engi- 
neering, is now technical assistant to 
the president; Peter Do Paolo, chief 
engineer, is director of engineering; 
Irvin Rebeschini, chief engineer of 
Electronic Test Equipment, and Ed 
Evensen, chief engineer of automotive 
test equipment. 

Paul P. Wick- 
man joined Radio 
Shack Corp., Bos- 
ton, as vice presi- 
dent for industrial 
and government 
sales. He comes 
from the_ Elec- \— 
tronic Components 
Div., of General Electric. 

William A. Hayes, eastern regional 
sales manager for the Westinghouse 
Electronic Tube Div., Elmira, N. Y., 
was presented with a pin commemorat- 


ing his 25th anniversary with the com- 
pany. J. J. Doyle, (left) renewal sales 
manager, is presenting the pin as Lou 
Martin, general marketing manager, 
looks on. END 
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MODERN LABORATORIES 
|...» AND ai TOP PAY 
J 


Mississippi in 


"Who's Who in America" 


Approved for Veterans 
DAY AND EVENING CLASSES 


Write for Catalog and Registration Application. 


HEALD'S 


ENGINEERING COLLEGE 
Established 1863 


Cit 
Van Ness at Post, RE ~ 


San Francisco, Calif. State 


Address 





no further . . . if you're 
searching for hi-fi sav- 
ings. Write us your re- 
quirements now. 

Key Electronics Company 


120-A Liberty St, N.Y. 6, N.Y. 
EV 4-6071 











TARZIAN Offers 48-Hour, 
Direct Factory Service 
on Tuner Repairs 


That's right. Net, $7.50 per unit and $15 
for UV combinations, including ALL 
replacement parts. 90-day warranty 
against defective workmanship and 
parts failure. Tuners repaired on ap- 
proved, open accounts. Replacements 
offered at these prices* on tuners not 
repairable: 
VHF 12 position tuner . 
VHF 13 or 16 position 
tuner. ... e 6 
VHF/UHF combination , 
re 


* Subject to change 


- $22.00 


23.00 
25.00 
15.50 


Tarzian-made tuners are easily 

identified by this stamping on the 

unit. When inquiring about re- 
placements for other than Tarzian-made 
tuners, always give tube complement 
... Shaft length ... filament voltage... 
series or shunt heater... IF frequency 
and chassis identification. Use this 
address for fast, 48-hour service: 


SARKES TARZIAN, Inc. 


Att.: Service Mgr., Tuner Division 
East Hillside Drive 
Bloomington, Indiana 


New Term Starting Soon 


Your Name 





HIT THE TOP IN 


TV Engineering 


BIG ee NITIES 
man who m theory, design, 
transmission 'N d } nplete 2,300 page 

s ul must knou 
le, fast-growimg 


waiting for the 





THE McGRAW-HILL 
Practical 


Television 
ENGINEERING LIBRARY 








Four Giant Volumes, With 
More Than 1,600 Iilustrations 


FREE 


$9.50 book 


Wentworth's 
COLOR TV 
ENGINEERIN G » Fundamentals. Ry * 
' H. Lippert of Ge 


» Engineering. By D 


ry and Design of Television 
rs. By 8S. Deutset 
sion Standards I 








McGrow-Hill 
Dept. RE-9 
327 West 41s¢ St.. New York 36, N. Y. 
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. order replace- 
. the world’s 
equipment 
Illinois 

Deck Kits 


COMPONENTS 
Chicago 6 


556 West Monroe 





original 





Oxford Speakers & Rear 


TUBE & SEMICONDUCTOR SELECTION 
GUIDE, 1958-1959, compiled by Th. J. 
Kroes. Philips Technical Library, N. VY. 
Philips’ Gloeilampenfabrieken, Eindhoven, 
Netherlands. 6 x 9's in. 160 pp. $1.50. 
A comprehensive text that lists all 
vacuum tubes and semiconductors that 
can be replaced with Philips units. The 
listing gives the type number and the 
suitable Philips replacement. The in- 
troduction is presented in six lan- 
guages, and translations of technical 
terms from French, German and Span- 
ish into English are also given.—LS 


In Canada: Atlas Radio, Toronto 


(ep 420) -48) 


OXFORD 


majority of 
Tempo He-F 


New York 
Lamps 


the 
manufacturers, assures you of exact replacements. 


Hudson 


supplying 
Leading distributors carry 





largest producers of SPEAKERS. Our seven factories 
Roburn Agencies 


Stick with the “man who brung” you. . 
ment speakers and specify OXFORD . 


are 


BUILDING THE AMATEUR RADIO STA- 
TION, by Julius Berens. John F. Rider 
Publisher, Inc., 116 W. 14 St., New York 
11, N. Y. 5/2 x 82 in. 128 pp. $2.95. 

A valuable book for anyone planning 
to get on the air as a ham. Written as 
a practical step-by-step guide, it car 
also serve as a good general background 
piece for the new amateur. 

It starts with the simplest physical 
matters, including how to solder, how 
to read diagrams and how to 
chassis. Hardware and components are 
pictured and described briefly. The lay 
out and construction, testing and actua 
getting-on-the-air of a 15-watt trans 


FI catatoc OF]! 1G) Materia | iacthed” Next ethers te th 
as S desc ed. Nex : »U0-we er, tor the 
Hi. Fi, RADIO, TV e_— WiFi cnsipmeeat ham who goes on beyond Novice to get 
PARTS & ACCESSORIES in | et i Norelco Speakers his General license, is detailed. Ever 
yours for the asking | 


=——) WE WILL NOT BE UNDERSOLD! 
seins te) ime lice sel i2 
Vidaire 44 CHURCH ST. * BALDWIN, N. ¥ 


Supreme Transformers 


Export 


“Stop playing your pancakes | 
and start eating them, or I’ll | | 
take away that Jensen Car- 
tridge!” 


OXFORD 
BRANDS 


REPLACE 

































| Send fer cur discount cateles the antennas are discussed in de tai 

and see why! Next is a section cataloging and dis 
COMMISSIONED ELECTRONICS CO. cussing currently available recs 3 
1776 Columbia Rd. Washington, D.C. | and transmitters. And finally there’s a 







section on actually operating the sta 
tion.—CG 


How to make more money with your ELECTRONIC CIRCUIT THEORY, by Henry 


J. Zimmerman & Samuel J. Mason. John 


Wiley & Sons Inc., 440 Fourth Ave., New 
York 16, N.Y. 6 x 9% in., 564 pp. $10.75. 
Primarily a college text, the book 


was written for the electrical enginee 
Noted electronics authority Albert C. W. Saunders tells you how in his ing course at The Massachusetts Insti- 

fascinating new book WORKING WITH THE OSCILLOSCOPE. 26 illustrated tute of Technology. However, the eng 

projects, 200 diagrams, show you exactly how to use “electronics’ most neer will find it a valuable reference 


; volume. 
useful instrument” i troni i i Ss , : 
e in electronics, radio, TV, transistors, vacuum tubes, other Misses anise getllens. teer ances 





+ 


work. dices and an index are squeezed between 

The author, director of a famous electronics school, has worked with the covers. Titles of some of these 
oscilloscopes 40 years. In clear, simple language he tells you how the ‘scope sections are: electrical conduction and 
works, the many jobs it will do, how to use it to make extra money, just | diodes, transistor models and circuits, 


as if he were sitting with you at your bench. wave shaping and amplification, and 
oscillations in RCL circuits.—LS 


Send for your copy of y= = = =CUT OUT AND MAIL TO= = = = 

















Bi Electronic Technical Publishing Co., f AUDIO CYCLOPEDIA, by Howard M. 
WORKING WITH THE | Dept. RE, P.O. Box 306, Astor Sto.. Boston, Mass. i Tremaine. Howard W. Sams & Co., Inc., 
i oe rush A. C. W. Saunders’ "Working with the Indianapolis, Ind. 6 x 9 in. 1,269 pp. 
scilloscope’’ to me. | enclose $ for i $19.95 
OSCILLOSCOPE — gy. <2 0" oon, ther : 

If you need quick, complete and con- 
today at the special limited-time § Name____ — | cise information about hi-fi, acoustics, 
price of only $4 postpaid. Satis- I a ae __ § | amplifiers, disc, tape or film, here’s 
faction guaranteed or money § sd | where to look. This volume has been 
refunded. g City & Zone — State_____. §.| prepared by an authority with over 35 

a a | (Continued on page 140) 
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SCHOOL 
DIRECTORY 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


TELEVISION SERVICING 





BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
FY ANS 


OF VETER 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 














Electronics Engineering 
Degree in 27 Months 


Realize your dream 
Share rewards 
income, rapid 
regularly visit 
seniors. 


. Become a graduate engineer. 
awaiting college men .. . higher 
advancement. Important firms 
Tri-State College to interview 
Approved for veterans. 
Electronics or Power Major 
Bachelor of Science Degree in 27 Months in 
Electrical, Mechanical, Civil, Chemical, Aero- 
nautical Engineering. In 36 Months a B.S. in 
Business Administration (General Business, Ac- 
counting, Motor Transport Management majors). 
For earnest, capable students. Small classes. En- 
rollment limited. More professional class hours 
Mature students. Well-equipped labs. Modest 
costs. Beautiful campus. Year-round operation. 
Enter Jan., Mar., June, Sept. Write J. 
G. McCarthy, Director Admissions, for 
Catalog and “Your Career” Book. 


ELECTRONI csc 
Prepare ENGINEERING DEGREE 
tunities in IN 27 MONTHS 


tunities ir 
Mathematics 


electronics 
Engineering Seeree (27 mo.): 
advanc od Radio Theory an 
Chemic a, i 
8.s 


ES 
S 


ects iT 
cal Engineering 


Keeping pace with progress 


INDIANA scedacas” COLLEGE 


1599 E. Washington Boulevard, Fort Wayne 2. Indiana 





ENGINEERING DEGREES 


Option a or Power 


Mechanical, Civil & Physics 
Also in Liberal Arts & Business 
dministration 


Earned through 


HOME STUDY 


Resident Classes Aliso 


Available if Desired 
CIFIC PACIFIC INTERNATIONAL 
INTERNATIONAL a OF ARTS 
so & SCIENCES 
Primarily | Gervespendonce 
5719-M, Santa ‘Monica Bivd., 
Hollywood 38, Calif. 











GET INTO 


ELECTRONICS 


training lead success as 
i meen field TE special 
ists in communications, guided mis- 
siles, computers, radar and automation 
advanced courses theory 
y Assoc. degr in elec- 
mos. B.S, in ‘electronic 

engineering obtainable ECPD ac 
"redited, G.I. approved. Graduates in 
all branches of electronics with major 
companies. Start September, February. 
Dorms, ¢ — en gee hee ao. School graduate 

or equivalent 


VALPARAISO. TECHNICAL 
INSTITUTE 


Dept. Cc Valparaiso, Indiana 
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EARN MORE IN ELECTRONICS 


thru Home Study 
10 Week Courses in: 
Basic Electronics 
Amplifiers 
Transistors 
Microwaves 
SEND FOR FREE CATALOG of correspondence 
courses with personal tape recorded analysis of 
your work on each lesson by your instructor 
Training For Men With Know-How, 
Who Want To Know Why 


PACIFIC INSTITUTE OF TECHNOLOGY 


540 S. Hill Ave. Pasadena, Calif. 














AP SENDING => 
PE aecewinc27Z A 


Learn how to send 
s in international 
. Communic ate a 
tors around the globe Learn at D 
uickly through famous Candler Svst em. 
Jsed by best operators Qualify for 
Amateuy or Commercial License Wri 
for FREE BOOK 
CANDLER SYSTEM CO 
Dpt. 3-K, Bx. 9226, Denver 20, Colo. 1 


ENGINEFRING 


HOME STUDY COURSES 


RADIO 
ELECTRONICS 
TELEVISION 
CIRCUIT 
MATHEMATICS 
ELECTRICAL ENG, 
TELEPHONY 
CIVIL ENG. 
SURVEYING 
ARCHITECTURE 
FORESTRY 
MINING 
STRUCTURAL 
MECHANICAL ENG, 
INDUSTRIAL ENG. 
& MANAGEMENT 
REFRIGERATION 
DRAFTING 
PLASTICS 
MROMASTEA, 
NG. 


Courses written by world 
authorities in all branches of 
engineering and science and 
proved successful by thous- 
ands of our graduates. One 
hour each day in your spare 
time will start you off to higher 
pay, security and prestige. 
Personalized instruction 
methods ensure rapid pro- 
gress. Fill in the coupon and 
indicate the course of interest. 
We will send you a complete 
outline of the course and a 
booklet describing the Institute 
and our advanced teaching 
methods. 


HIGH SCHOOL 
CHEMICAL 
MATHEMATICS 
JOURNALISM 
ACCOUNTING 


THIS COUPON TODAY 


ce 
CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED 
726 Century Bidg., 412, 5th St. N.W., Wash., D.C, 


NAME... 





COURSE OF INTEREST 


Canadians: Send to C.I.S.T., 726 Garden Bide. 
263 Adelaide St. West, Toronto, Ontario. 


prepare for your career in 


ELECTRICAL 
ENGINEERING 


ELECTRONICS 
COMPUTERS 
RADIO-TV 


At MSOE, you can equip 
yourself for a career 

in many exciting, grow- 
ing fields: MISSILES 
RADAR © AUTOMATION 
RESEARCH © DEVELOPMENT 
ELECTRICAL POWER 
AVIONICS © ROCKETRY 


When you graduate from 
the Milwaukee School 
of Engineering, you are 
prepared for a dynamic 
career as an Electrical 
Engineer or Engineer- 
ing Technician. Unde: 
a faculty of specialists 
you gain a sound 
technical education in 
modern, completely 
equipped laboratories 
and classrooms. As a 
result, MSOE graduates 
are in great demand 
and highly accepted by 
industries nationally 

At MSOE you will 
meet men from all 
walks of life and all 
parts of the country 
— some fresh out of 
high school or prep 
school, others in their 
twenties — veterans and 
non-veterans. 

You can start school in any one of 
four quarters and begin specializing 
immediately. Engineering technicians 
graduate in 2 years with an Associate 
in Applied Science degree. For a 
Bachelor of Science degree in Engi- 
neering, you attend 4 years. A 3-month 
preparatory course also is available. 





FREE CAREER BOOKLET! 
If you're interested in any 
‘.2 phase of electronics, radio or 
pra pone television, be sure to look 

‘a into the programs of study 
i» offered by the Milwaukee 
d School of Engineering. Just 


a" mail the coupon 


Prepare i YOUR 
Ce 











Se eee eS Se Se KK eee ee eee 


MILWAUKEE SCHOOL: 
OF ENGINEERING 


Dept. RE959 1025 N. Milwaukee St. 

Milwaukee, Wisconsin 

Please send FREI Booklet. I'm 

interested in [ Electrical Engineering 
Electronics Computers 
Electrical Power Radio-TV 
Mechanical Engineering 


Career 


Name Age 
Address 
City State 


C) I'm eligible for veterans education benefits. 8 
MS-123 5 


Zone 
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Lafayette Superior Quality Hi-Fi Kits 


WATT INTEGRATED STEREO AMPLIFIER 


KT-250 


IN KIT FORM 


64.50 
LA-250 


COMPLETELY WIRED 


ie 89.50 


=F 
@ 50 WATTS MONAURALLY—25 WATTS EACH STEREO CHANNEL 
@ RESPONSE 17-21,000 CPS + 1 DB (at normal listening 


@ 3RD CHANNEL OUTPUT 


with @ high quality of repro- 

styling. A full f ° 

Sleatene in ony sitvetion. 

yor t - for inuously ee 

monaural stereo, 4-positi n jector, 

Mode, Loudness and Phose ¥ Ge euletia.for 4, 8 ond 
is insured by the use of DC on all pre- 
then 0.25%. 1M dis- 

output. Designed with 

special skills or tools required. 


ae 


LAFAYETTE STEREO/MONAURAL 
BASIC POWER AMPLIFIER KIT 























36-WATT STEREO AMPLIFIER—18-WATTS EACH CHANNEL 
PRINTED CIRCUIT BOARDS FOR NEAT, SIMPLIFIED WIRING 
EMPLOYS 4 NEW PREMIUM-TYPE 7189 OUTPUT TUBES 
RESPONSE BETTER THAN 35-30,000 CPS + 1/, DB AT 18 
walls @ THAN 1°/, HARMONIC OR 
INTERMODULATION DISTORTION 
| superbly-perferming bosic stereo amplifier, in easy-to-build kit form. Dual 


wit are provided, each with individual volume control, and the unit may be 
With @ stefee preamplifier, for 2-18 watt stereo channels, or, at the flick 
Switch, Gt & fine 36-watt monaural amplifier—or, if desired, it may be 
Gs 2 seporcte monaural 18-watt amplifiers! CONTROLS include 2 input 
Gentrels, channel Reverse switch (AB-BA), Monaural-Stereo switch, 
MUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms permitting parallel 
operation of 2 speaker systems of up to 16 ohms. INPUT SENSI- 
it 0.45 volts per channel for full output. TUBES are 2-6AN8, 4-7189; 
rectifier. SIZE 9-3/16" d (10-9/16” with controls) x 5%” hx 13%” w. 
ed complete with perforated metal cage, all necessary parts and de- 
instructions. Shpg. wt., 22 Ibs. 
'-310 Stereo Power Amplifier Kit...... 4. 


310 Stereo Power Amplifier, Wired....... 6.95 Down. 


LAFAYETTE RADIO 


NEW YORK, N. Y 
100 6th Ave 


WoOrth 6-5300 


BOSTON, MASS 


LOM af -tel-1a- 1S, 542 E 
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BRONX, N. Y¥ 
folmelal- taal nde} 
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_ LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 
Solves Every Stereo/Monaural Control Problem! 


KT-600 


IN KIT FORM 


79.50 
LA-600 


COMPLETELY WIRED 


134.50 


UNIQUE STEREO & MONAURAL CONTROL FEATURES 
NEW BRIDGE CIRCUITRY FOR VARIABLE 3d 
OUTPUT & COSS-CHANNEL FEED 


FRONT PANEL CONTROLS 
REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. 


Provides such unusual features as a Bridge Control, for variable cross-channe! 
signal feed for elimination of ‘‘ping-pong’’ (exaggerated separation) effects. 
Also has full input mixing of monaural ial **null’’ stereo 
balancing and calibrating system , all-concentric 
controls, rumble and filters, type volume con- 
trols for baloncing or as | Control. channel reverse, elec- 
tronic phasing, input level controls. Sensitivity 2.2 millivolts for 1 volt ou'. 
Dual low-impedance outputs (plate followers), 1500 ohms. Response 5-40,000 
cps + 1 db. Less then .03% IM distortion. Uses 7 new 7025 low-noise duc! 
aaa Size 14% x 4%" x © ee wt., 16 Ibs, Complete with printed 
t board, cage, profusely illustrated instructions, ali necessary ports 

LAFAYETTE KT-600—Stereo Preamplifier kit ....... 7.95 Down 

LAFAYETTE LA-600—Stereo Preamplifier, Wired....13.45 Down....Net 134.50 


a 


. . 


LAFAYETTE STEREO TUNER KIT 
The Most Flexible Tuner Ever Designed 


4 


@ Multiplex Output for New Stereo FM 
@ 11 Tubes (including 4 dual-purpose) + Tuning Eye + 
Selenium rectifier Provide 17 Tube Performance @ Pre- 
aligned If’s @ Tuned Cascode FM @ Dual Cathode Follower 
Output 


More than a year of h, planning and ing went into the making 
of the Lofayette Stereo Tuner. FM specifications include grounded-grid triode 
low noise front end with triode mixer, double-tuned dual limiters with Foster- 
Giscriminater, ters than 1% harmonic distortion, frequency response 
cps = Ve db, full 200 ke bandwidth and sensitivity of 2 microvolts 
30 db quieting with full limiting at one microvolt. 
The AM and FM sections are separately tuned, each with a separate 3-gang 
tuning condenser, separate fiywhee!l tuning and separate volume contro! for 
balancing when used for stereo programs. Simplified tuning is provided 
magic eye. Automatic frequency control ‘locks in’’ FM signal permanently. 
Twe separate printed circuit boards make construction and wiring simple, even 
for such © complex unit. Complete kit includes ali parts and metal cover, a 
Step-by-step instruction manual, schematic and pictorial diagrams. Size is 13%” 
W 510%” D x 4%” H. Shpg. wt., 22 Ibs. 
KT-500 ......... A fn 
L¥-50 Same as above, completely factory wired and tested. 
| OO eat ete ret keine Rae Net 124.50 


165-08 LIBERTY AVE., JAMAICA 33, N. Y. 
AXtell 1-7000 


NEWARK, N. J 
24 Central Ave 
8813 MArket 2-1661 





Net 74.50 


PLAINFIELD, N. J 
139 W. 2nd St. 
,PLainfield 6-4718 


RADIO-ELECTRONICS 











1960 
304 GIANT SIZED PAGES 


OI lee, 
‘Rut 


650 
08 i mig 


MAIC, m 
ror 


CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS 
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM 
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW! 


header tn Hé-4i 


WITH BRAND NEW 
“7 GE VR-22 (.7 MIL) DIAMOND 
TM-66 G STEREO STEREO CARTRIDGE 
AUDIO ANALYST 42.50 


11.95 wv 


= 


PROFESSIONAL PK-331 33% RPM 
COMMUNICATIONS HYSTERESIS TURNTABLE PER VOLT 

mci 47.50 ese, 2% mt 
KT-200 KIT 64.50 13.50 19.80 

E10 WIRED 79.95 *K 


LAFAYETTE RADIO, Dept. 11-9 
P.O. Box 222, Jamaica 31, N. Y. 


SEND FOR THE WORLD'S LEADING ELECTRONICS, 
RADIO, T.V., INDUSTRIAL, AND HI-Fi GUIDE 


(0 Send FREE LAFAYETTE Catalog 600 } 


Name 


“Everything tn 
Stectrontes” , Bint 
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the modern 
approach to 


‘“ 
Hi-Fi 
q ‘ ‘ ‘ 
STEREO 


servicing 


AUDIO SYSTEM ANALYZER “800” 


Here is a Complete Audio Laboratory of 
six instruments in one package! Our en- 
gineers have designed the “800” to save 
your time and to simplify the operational 
procedure of your shop. We know your 
time is your most valuable inventory. The 
800’ Analyzer is equally effective for 
monaural and stereo servicing problems. 
Look at the individual services the ‘’800” 
performs at a fraction of the cost for all 
$169.95 


six instruments! 


s an AUDIO OUTPUT WATT METER 
s an AUDIO VTIVM 
AUDIO-SIGNAL GENERATOR 


INTERMODULATION 
DISTORTION METER 


s a HARMONIC DISTORTION METER 


s a DB and NOISE METER and it's 
EASY to use 


‘san 


son 


SEE YOUR PARTS DISTRIBUTOR 








OR WRITE: 


sag inne ELECTRONICS 


DIVISION « 


q 


4000 N. W. 28th STREET + MIAMI, 


FLORIDA 





THE CORRECT PRICE FOR THE 
4” PM SPEAKER ailnico +5 magnet 
advertised on page 111 in the August issue is 
1—4" PM SPEAKER ainico +5 magnet...$1 


NOT 
4—4”" PM SPEAKER ainico +5 magnet. ..$1 
RADIO-ELECTRONICS 
BROOKS RADIO & TV CORP. 
84 Vesey St.. New York 7, N.Y 
This was an unfortunate typographical 


error which was discovered too late for 
correction. 


P.S. 








Do MAIL ORDER HI-Fi “34 


HI-FI from one 
assured of perfect 1 very 
from NY r on 

within 24 hour SEND 


purchase all 
and be 
delivery 
Hi-f Recorders and tape 

US A LIST OF YOUR HI-FI 
44 OUR WHOLESALE QUOT 


‘ 
FR wholesale catalogue 


CARSTON STUDIO 


You an =now 
at ource 
‘ mn make 


your 


REQUIREMENTS 
ATION and ou 


125-RD E. 88 St 
New York 28, N. ¥ 











BOOKS (Continued from page 136) 


years experience in these fields. Over 
3,400 topics have been included: filters, 
tubes and transistors, pickups, stereo, 
studio procedure, measurements, for- 
mulas, standards, recording, etc. I 
couldn’t find any audio topic that wasn’t 
discussed. 

The book is arranged in question-and- 
answer form. Each question has a 
number, and appears in its proper sec- 
tion (of which there are 26). To find 
information consult the index (of more 
than 50 pages), find the question and 
page numbers, and read the answer. 

Many answers are pages long, and in- 
clude necessary charts, formulas, design 
procedure and much detailed data. It’s 
a one-volume library.—/Q 


INTRODUCTION TO THE DESIGN OF 
SERVOMECHANISMS, by John L. Bower 
and Peter M. Schultheiss. John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16, 
N. Y. 6 x 9 in. 510 pp. $13. 

This text offers a complete and basic 
understanding of servo design to stu- 
dents at senior and gradual level. It 
discusses feedback systems, stability 
and nonlinearity. The Laplace trans- 
form, an essential mathematical tool, is 
discussed early in the book and is widely 
used thereafter.—IQ 


FUNDAMENTALS OF HIGH FIDELITY, by 
Herman Burstein. John F. Rider Publisher, 
Inc. 116 W. 14 St., New York 11, N. Y. 
52 x 8'/2 in. 136 pp. $2.95. 

Unlike many primers on the subject, 
this well-organized introduction devotes 
minimum space to components and 
concentrates on the subject itself—the 
why, as opposed to the equipment. In 
simple, direct English, the author sets 
forth the meaning of key terms: decibel, 
response, distortion and noise. Then, 
using these, he examines current prac- 


tice in recording and playback. 

By the end of the book, the novice 
will be equipped to search intelligently; 
any but the most advanced will find his 
information more logically arranged 
The book is for the nontechnician 
primarily (though one must be able to 
read simple graphs), but it will help 
anyone not already very expert in the 
field.—CG 


ELECTRONIC CIRCUITS, by E. J. Angelo, 
Jr. McGraw-Hill Book Co. Inc., 330 W 
42 St., New York 36, N.Y. 6 x 9'/4 in. 450 
pp. $9. 

A text for the electrical engineering 
student written with the aim of “unify- 
ing the study of electronic circuits by 
developing and exploiting 
cepts common to large groups of 
and transistor circuits.”” Amon 


basic con- 
tube 


the 


basic amplifier circuits, pentode equ 
lent circuits, the Miller effect, 
amplifiers, properties of feedback 
plifiers—LS 


INDUSTRIAL TELEVISION, by H. A. Mc- 
Ghee. D. Van Nostrand Co., Inc., Prince- 
ton, N. J. 5 x 7 in. 119 pp. $4. 

This book explains details of British 
closed-circuit television 
pickup tubes, for technicians and eng 
neers. Liberal use is made of block and 
schematic diagrams. Circuit details of 
typical cameras are investigated 
chapter entitled, “Design of Equip 
ment.” A number of interesting appli 
cations are described, with particular 
emphasis on the mechanical and othe 
nonelectronic angles. Among these are 
underwater television, television micro 
scopy, television telescopes and stereo 
scopic television. 

Finally there is a section tre: 
briefly the economic facts of life 
ing industrial television. 


cameras ind 


iting 
regard 
END 





Buys You an 
Acoustic-Designed 
12” Bookshelf 
Enclosure Kit 





For those of you who need an added enclosure 
for stereo, or an extension speaker system, or 
just a space-saver that gives you good sound 
reproduction—at the lowest price available 
anywhere — you can't miss with this Mode 
One enclosure kit from Homewood Industries. 
Here's a company that’s been building furni- 
ture kits for years and knows how to build 
value into a kit—and still make it easy to do. 
Here’s what $11.90 buys— 
« A bass-reflex baffle that takes a 12” 
or an 8” speaker. 
¢ A %” plywood enclosure with a four-sided 
natural veneer finish for horizontal or verti- 
cal use. 
e A custom-furniture corner design that leaves 
no end-plys visible. 


speaker 


11.90 in birch 
15.90 in walnut 


Price: 
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if the need is for some- 
thing bigger try the Model 
Two. Its 42 feet of baffle 
area gives you quality re- 
production in combination 
with a 12” speaker. Brass- 
ferruled legs give it a 
clean, modern appearan 
Meets the highest Home- 
wood standards. 
29” H (with legs), 20” W, 12'/2” D. 25 Ibs 
Price: 17.95 in birch 





All you need to build is a Hammer-Screwdriver— 
and 30 minutes! That's how easy it is with a 
Homewood design. 

Satisfaction Guaranteed or your money back in 
ten days. Send check or money order (no- COD’s). 
Freight collect. 


f 
& 
26 Court Street, Brooklyn 1, N. Y. + 
Please send me: ' 
Model One Bookshelf Enclosure 
Birch Walnut 

Model Two Enclosure Homew Catalo 
My check or money-order | 
for is enclosed, 7 
a 
a 


Name 
Address 
City Zone State 
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AT LAST. .. the first 


complete new book. on 


MOBILE RADIO 


for 

© service 
technicians 

- engineers 

© equipment 
buyers 


Guide 

to Mobile 

Radio 

By Leo G. Sands 

Gernsback Library Book No. 77 
Paper cover edition. $2.85 


Mobile radio use in industry, government 
and civil defense has increased faster than 
prices and taxes since 1945. Yet good tech- 
nical literature on it has lagged way be- 
hind. Just what is mobile radio? Where is 
it used ? What are the circuits like? Can I 
service it? How do you judge one system 
against another? What are the limitations 
of different receivers and transmitters? 
This new book answers all your questions. 
Twelve big chapters cover everything you 
want to know about systems, unit and base 
stations, receivers, transmitters, power 
supplies, antennas, remote control, port- 
able equipment, selective calling, mainte- 
nance, licensing, and the field survey. 


This is an ideal book for the sales engi- 
neer, the purchasing agent and the service 
technician who wants to maintain and 
repair mobile equipment. If you want to 
know more about this vigorous new radio 
field, get yourcopy of GUIDE TO 
MOBILE RADIO today. 


OTHER HELPFUL G/L BOOKS 
@ ELECTRONIC PUZZLES AND GAMES— 
No. 70—$1.95 


ELECTRONIC HOBBYIST’S HANDBOOK— 
No. 69—$2.50 


BASIC AUDIO COURSE—No. 66—$2.75 

TV—IT’S A CINCH—No. 62—$2.90 

RAPID TV REPAIR—No. 60—$2.90 

SERVICING RECORD CHANGERS—No. 59—$2.90 
RADIO-CONTROL HANDBOOK—No, 53—$2.25 
TELEVISION TECHNOTES—No. 46—$1.50 


BASIC RADIO COURSE— 
No. 44 (Hard cover) $2.25 


See your distributor or use this coupon 


a ee 


1154 West 14th St., New York 11, N.Y. 


Gernsback Library, Inc. 99 


My remittance of $ is enclosed. 
Please send me postpaid the books checked below. 
.77 Guide to Mobile | Radio O 70 
66 62 0) 60 


O 53 oO 46 [) 44 





please print 








SEPTEMBER, 1959 





ADVERTISING INDEX 


Radio-Electronics does not assume responsibil- 
ity for any errors appearing in the index below. 


Aerovox Corp. 
Airex Radio Corp 
Allied Radio Corp. 
American Television & Radio Co 
Amperex Electronic Corp 
Amphenol-Borg Electronics Corp. 
Arkay Radio Kits Inc 
Astatic Corp. 
Atlas Sound Corp. 
B & K Manufacturing Co 
Barry Electronics Corp 
Bell Telephone Labs. 
Blonder-Tongue Labs 
Brooks Radio & Television Corp. 
Radio Engineering Institute 
arston Studios 
‘astle Television Tuner 
‘BS Electronics 
‘entralab Div. of Globe Union 
entury Electronics Co., Inc 
‘hemical Electronic Engineering 
‘hicago Standard Transformer Corp 
‘leveland Institute of Radio Electronics 
‘olumbia Record Club 
ommissioned Electronics Co 
ornell-Dubilier Electric Cor 
‘oyne Electrical School 
DeVry Technical Institute 
Dexter Chemical Corp 
Dressner 
Electro-Sonie Labs 
Electro- Voice Ine 
Electronic Chemical Corp. 
Electronic Instrument Co 
Electronic Measurement Corp 
Electronic Publishing Co 
Electronic Technical Publis hing Co 
Electronic World Ine 
Erie Resistor Corp 
E-Z Hook Test Products Co 
Fisher Radio Corp 
General Electric (« 
(Electronic Components Div.) 
General Electric Co 
(Semiconductor Prods 
Library, Inc 
School of Electronic 


Capitol 


Service 


(ELCO) 
(EMC 


Dept.) 
Gernsback 
Grantham 
Heald 
Heath 
Homewood Industries 

Illinois Condenser ( 

Indiana Technical College 
International Busine Machines 
Jensen Industrie 
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Learn 


TRANSISTOR, COMPUTER OR 
RADAR TECHNOLOGY at home 


Prepare now for advancement...and for a secure and 


profitable career in one of these growing fields of electronics 


CHOOSE FROM 7 PROVEN COURSES 
SEMICONDUCTORS— Transistor Principles and Practices. Learn Theory, con- 


struction, application of all types of transistors. 


PRINCIPLES OF RADAR CIRCUITS AND EQUIPMENT—Introduction to, and 


detailed study of radar fundamentals. 


RADAR SYSTEMS PRINCIPLES AND PRACTICES (Advanced Level)— Applications 


of radar components, systems, design... performance measurement 


INTRODUCTION TO ANALOG COMPUTERS— Covers theories and fundamentals 


of all makes of analog computers. 


ANALOG COMPUTER SYSTEMS (Advanced Level)—Covers the analog system 


concepts and methods 


AUTOMATIC DIGITAL COMPUTERS— Digital computer theory, maintenance, 


PROGRAMMING FOR DIGITAL COMPUTERS—Covers encoding, set-up 


and operation. 


MAIL COUPON TODAY FOR FREE INFORMATION 
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PHILCO TECHNOLOGICAL CENTER 
22nd and Lehigh Ave., Phila. 32, Pa. 


Please send full information on subjects checked below. (No obligation) 


1. Semiconductors 4. Intro. to Analog Comp. 

2. Principles of Radar 5. Analog Comp. Systems 

3. Radar Systems 6. Automatic Digital Comp. 
7. Programming for Digital Computers 


NAME 
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ADDRESS 





CITY STATE 
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Expand your knowledge in one of thes« 
advancing fields of electronics and you 

for a secure and profitable future 

technology is becoming one of the bigg« 

in electronics. The use of automatic comry 
automated factories, business offices and 

systems is Outpacing the technical 

needed to build and maintain them. New 

ments in radar have given new life to this 

held. Electronics men are in demand, but 
specialists to land the big jobs. Now's the e to 
prepare . . . advance and prosper in this new era 


Learn with proven home study courses from 
the Philco Technological Center. Ger a | 
tical, working knowledge with proven 
developed by specialists in electronics and t 

. men who know the kind of knowl« 
need. Philco Technological Center is a depart 
of Philco TechRep Division, one of the wor 
leading field engineering organizations 
NOW READY—A special computer prograr 
course that covers all important techniques 
encoding and operation . . . ideal for maintenar 
men, or those who wish to become Progra 

Send for full details. No salesman will call. 
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/ TECHNOLOGICAL \| 


( CENTER } 
a 


RADIO-ELECTRONICS 





YOU SHOULD KNOW 
THERE 1S SOMETHING BETTER 





DF-1 


Here is Jensen’s latest “bookshelf” size speak- 
er, an economically priced full two-way system 
featuring wide frequency range and excep- 
tional, clean bass response down to 36 cycles 
due to the new FLEXAIR* woofer in tube- 
vented BASS-SUPERFLEX* enclosure. New 
direct radiator tweeter with crossover at 2,000 
cycles carries the response smoothly out to 
14,000 cycles. Enclosure is fine furniture 
crafted of rigid 34” selected veneer plywood 


ensen 
LOUDSPEAKERS 


® 
ensen 


Te F THEM 


TER COMPANY 





in choice of Walnut, Tawny Ash or Mahogany 


finished on four sides for horizontal or vertical 
placement. Genuine matching hardwood front 
frame with sculptured, curved lines and choice 
fabric grille cloth provide a graceful, distir 

guished appearance. Use a single DF-1 as an 
excellent monophonic system or low cost 
stereo add-on, or a pair for your stereo sys 
tem. Speaker system also available in kit form 
Write for Brochure KK 


Tm 


in Canada: J. R. Longstaffe Co 


Ltd., Toronto 
In Mexico. Radios Y Television, S. A., Mexico, D. F. 


‘eo 


Ace 


MANUFACTURING COMPANY 
6601 S. Laramie Avenue + Chicago 38, Illinois 


2-WAY HI-F/ LOUDSPEAKER SYSTEM 


Burton Browne ADVERTISING 
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This man needed a replacement picture tube for his TV set—and he wanted the best. So his 
TV technician installed an RCA Silverama—the premium picture tube made of all-new glass 
and all-new parts. It’s the finest picture available today —just right for the customer who 
expects top quality and top performance. 


Sell RCA Silverama with the assurance that you’re delivering a completely new tube—a pre- 
; £ i 





mium product that can command a premium price and premium profits for you! 


* 7 * * * 


Is your customer budget minded? Offer him an RCA Monogram—factory-rebuilt by RCA to 





dependable quality standards. There’s no finer rebuilt made—just right for the customer 
whose primary consideration is price. 


Sell RCA Monogram with assurance—your customers will get satisfactory performance—and 





you will have fewer call-backs. 


Remember... 

* RCA picture tubes—warranted for one full year and fit virtually every 
make and model TV set. 

¢ RCA picture tubes—backed by a brand name you can sell with confidence. 


« RCA picture tubes—pre-sold by an extensive and continuing national 


advertising campaign. BIG 
GET THE FULL DETAILS FROM YOUR AUTHORIZED RCA DISTRIBUTOR TODAY! 


(FP) RADIO CORPORATION OF AMERICA 


A Electron Tube Division Harrison, N. J. 





